'69 CARS IN COLOR 


EXTRA! 16-Page 
Special Report: 
The Truth About 


winging. Gb- Anywhere Cars | 


e Food Poisoning: How You Can Avoid It 
e 12 New Ways Science Protects You from Violence 
e Build Your Own Man-Carrying Kite 


e ALSO: Fun in Private Flying, Scuba Diving, Be an Expert 
Driver for Water Skiers... PLUS: Erle Stantey Gardner 
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Quality never comes easy. Schlitz is most carefully brewed for 
smoothness, gusto, and aroma, without "beer bite." This is 
pure beer.This is Schlitz. The beer that made Milwaukee famous. 
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Notice we say “at least." That's what ''mile-ier" 
means. The Round Tire—Atlas Plycron*—has a 
husky overall construction that helps it roll at 
least 3,000 miles further than tires that come on 
most new cars. Once again, road tests against 
complete sets of tires for new 1968 cars proved it. 

One good reason for this extra mileage is the 
muscular Atlas Plycron tread. It’s "tread-ier," 


BEST BY CAR 


It gives you at least 3,000 miles 


because it's made of tough, long-lasting rubber 
compounds. This tread has a unique design that 
puts more of its surface on the road. Where you 
need it. And this tread is backed by full 4-ply 
construction. Safety? We safety-tested the Atlas 
Plycron 54 different ways. So you can be sure. 
Get Atlas Plycron tires and start thousands of 
miles ahead! 


ATLAS 


Tires - Batteries - Accessories 
Sold at over 50,000 leading service stations 


WTRADE-MARKS ''ATLAS'^ "'PLYCRON'* REG. U.S. PAT. OFF. © 1968 ATLAS SUPPLY CO. 
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Simply“POP” it. 
“POR” RIVETOOL KIT 
FROM ONE SIDE saiti 


SETS RIVETS P, 
OF THE WORK. Faster, easier than 7) 
screws, nuts and bolts, soldering. | 7 Um 
Justsqueeze handle of the “POP” | Mu 

RIVETOOL and you've seta rivet. | 
Fastens metal, plastic, leather, 
wood, hardboard fast. Sets all 
blind rivets through 34s" = On 

eter. ‘‘POP’’® RIVETS $ 

included. No. 119 9 rte 


THERMOGRIP® Electric Glue Gun gag 


Bonds almost any material 
in 60 seconds. No re 
Hot-melt glue and 9 

sealer are included list 


MOLLY? DRIVE FASTEN ERS 


Easiest way to fasten things to dry 
walls. No drilling. Just tap in with 
hammer and turn with 496€ 

™ list 


. Screwdriver. Card of 4. 
Available wherever hardware is sold 
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United Shoe Machinery Corporation 
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the uncommon motor oil d *. 
100% Pure Pennsylvania 
Wolf's Head Oil Refining Co., Oil City, Pa. 
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“Look who's 
smiling 
now? 


"The department head's job had just been 
left vacant. When the boys in the office 
learned | was gunning for it, they gave me i | 

their widest grins. One thing they didn't ` [PD iiio 
know: | had made up my mind sometime 
back to take LaSalle training that would <>. 
prepare me for a better job. My study paid 

off so fast it surprised even me—l was . 2o ms Eo T 
picked for that shiny promotion over every- Ro uq cuc . dq d 
one's head. Who wouldn't be smiling with = | Mu cu oes i pores 
a neat new $1,500 increase !" : c o et ; P5 


A SALLE'S files are filled with letters from 
graduates who have rapidly climbed the o 2. 
ladder of success. You, too, can qualify for a pu E A ur 
the job opportunity of your choice through 2 os | s 
LaSalle home study-— without interfering p. - 
with your present work — and by devoting 
only a little of your spare time. 
LaSalle has been leader in home educa- 
tion for more than half a century and has 
enrolled more than 1,000,000 ambitious men 
and women. Its faculty includes some of the es | n 
country’s foremost practicing specialists and - | ic 
instructors. Your training is in good, experi- ee COME x 
enced hands. 
Mailing the LaSalle coupon below may be 
the first step in getting a better job, higher 
pay, and all of the good things that go with 
success. Simply check the program in which 
you are most interested, and we will send 
you a valuable free booklet describing the 
opportunities in that field. Mail to LaSalle, 
417 Dearborn, Chicago, Illinois 60605. 
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IX. YEARS ON THE SAME JOB WITH NEVER A 
ANO THEM ONE MORNING- 


@ ^ CAVE-IN Pur ME SIX FEET | | IN THE HOSPITAL, I HAD 
UNDER FOR SIX LONG MINUTES PLENTY OF TIME TO THINK 


/ QUICK! GET | | six years VE V ( WELL, Now's 
HIM OUT OF , 4» | BEEN BURIED A GOOD 
THERE! Se | | ALIVE IN THAT TIME TO DO 
| =~ NÉ Cy SAME OLD 
MF JOB, JANE! | 


I'D PASSED OVER DOZENS OF 
L.C.5. ADS IN POPULAR 
MAGAZINES. BUTISAW THIS 
ONE IN A NEW LIGHT | 
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Ma o boy 


I.C.S.CAREER KIT 


Send coupon now... 
QO  getall4hree books 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
DEPT. C3252G SCRANTON, PA. 18515 
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ONE MONTH LATER- D TO SEEN EM HEY GAVE ME SOME SIMPLE | 


HOW'S IT Y FAST! IM INTO 


HYDRAULICS ALREADY. \| YOU BACK ON YOUR FEET, JIM.IT^LL BE | “ ASSIGNMENTS... AND I SURE | 
" AND L THOUGHT I 
WAS TOO 
OLD To | 
LEARN 


Ph 
"Ha. P 
v i 


= 


A AWHILE BEFORE YOU'RE BACK IN THE SURPRISED THEM! 


| FIELD. SO WE'LL FIX A TEMPORARY _ 
DESK FOR YOU IN THE OFFICE... 
WHEN OUR =. 


Hem 


i. quum i 


VA READY NOW, | 
MR.WALSH 


p= PLACE YOU .| 
E: : d DID, JOE... 1 
- = | 


-: SIGNING UP FOR THAT I. CS. 
| m COURSE WAS THE SMARTEST 
6 THING L EVER DID 


neat Said ae | © THAT EVENING, JANE AND I | 
ME IN... WENT HOUSE HUNTING | 
uw | ( credis "HOW TO SUCCEED" 


| 'YOLI ON SALARY. YOU'LL | | ats) | CAREER CATALOG 
andl | 0| pF vul. Opportunities in the 
S 4 E my D "Ww - — me lE m IE | |^ field that interests you most 
/ THE RATE YOU'RE Jo) | ae 727- Elz -s SAMPLE LESSON 
: (> nat lS T Shows the famous step-by-step 
LL HAVE TO "T - M j MEO 3 | |.C.S. teaching method 


RAISE THAT IN f 
\ SIX MONTHS / 


/ 101.c.s. ITS A 
| "DREAM" THAT | 


HERE'S WHERE YOU COME MJ! LET 4C. S. SHOW VOU THE WAY TO 
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MAIL TYAS COUPON TODAY! 
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PS Readers 
Talk Back 


Did the VW meet all its competitors? 

How can you call your report "Volks- 
wagen Meets Its Rivals" [June] and not 
even mention the Datsun and Toyota? 
There seems to be an inclination to ignore 
Japanese imports in your magazine. 

RICHARD C. DOWNING, Savannah, Ga. 


The Toyota and Datsun were not in- 
cluded because they are not in the same 
price class. You'll find a report on both of 
these cars in our July issue. 


. Your testers overlooked the very 
reasons people choose the VW, and even cite 
one of its virtues as a drawback—engine 
revs, That lazier VW engine—the one that 
moves its pistons at low speeds—at top 
speed is often good for well over 100,000 
miles with little or no attention. You also 
omitted the advantages it gains from air 
cooling. 

DoN VALENTINE, Whittier, Calif. 


Wants Gannon to be a 
falis guy 
Would Bob Gannon, 
who has mastered the 
rigors of the wild uni- 
cycle, dare to tackle 
the cliffs of Niagara 
River, or better yet, 
£o over the falls in a 
barrel? 
MARTIN G. CONNERS, 
Niagara Falls. Ont. 


Only if somebody 
pushed him in. 


Feels his Superchair is just super 
I built the Superchair from your blue- 
print [Mar.], and it took me less time to 
build it than to find cushions for it. I didn't 
add an overhead lamp, and I used ropes 
and pegs in drawbridge fashion to support 
the back, instead of an aluminum U leg. I 
painted the chair with exterior paint and 
use it on the lawn. It will never come close 
to looking as good as the original, but it's 
mine and I like it. 
MARIO BRUNO, Goshen, Conn. 


Where “they” get the ideas 


I want you to know how fine I feel your 
magazine is. Although PS is geared mainly 
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for the male, it gives wonderful ideas for a 
housewife to change and improve things 
around the house. PS gives me the ideas, 


and I hand over the blueprints and have the 
man of the house take charge. 
Mrs. CAROL M. McKay, Glendale, NY. 


Way-out arguments 
I enjoyed “2001: A Space Odyssey” 
[June] very much. May I congratulate Bob 


McCall on his very fine, realistic paintings.. à 


OM. 


But I did find an error in the cover picture. | 


It shows light beams coming from the space 
pod and shining on the astronaut. You 
should not be able to see the light beams. 
There are no dust particles in deep space to 
reflect the light and make the beams visible. 
Otherwise, the article was one of the best I 
have ever read. 

STEVE PEERMAN, Tucumcari, N.M. 


Some artistic license was taken to exag- 
gerate the visibility of the light beams, but 
astronauts tell us that in space they actual- 


ly observed some “beam” effect close in 


[ront of light sources. 


.. . You say color photos from Ranger 
later confirmed that the movie people had 
"hit the color and texture of the moon right 
on the nose.” Ranger only had a black- 
and-white TV system. Surveyor I sent the 
first color pictures of the moon to earth. 

DAN PERNOKIS, Toronto, Ont. 


. . . On the “2001” spacecraft, you say, 
"you experience weightlessness when it 
leaves the earth's gravitational field." You 
can never leave the earth's gravitational 
field. It becomes less the farther you go 
from the center of the earth, to the point 


| 


| 


1 


where its effects are negligible-but they 


are nonetheless present. 
MICHAEL J. PARIS, Crawford, Nebr. 


In defense of the 14-inch drill 


Arthur D. Little, Inc, says the 14-inch ` 


drill bit isn't much good [*Shop Talk,” 
June]. This leads you to believe that the 
machinist should ignore his precision ream- 


ers and other drills mentioned as useless. : 


Instead, he should buy drills that make the 


Continued 


We put fiber glass in FGA shingles 
for one of the reasons it's in some car bodies: 
lasting good looks. 


J-M's FGA* shingles team fiber glass with asbestos... 
because fiber glass in shingles (as in car bodies) 
resists change. It stands up to rotting, cracking, curling 
and warping. So year after year, FGA shingles look 
great and give extra protection from the weather. 

FGA shingles have actually withstood hurricanes— | 
our Seal-O-Matic® feature makes them exceptionally wind - 
resistant. And they've been awarded the Underwriters' 
Laboratories Class A fire rating, the highest given. 

When you replace your roof, do it with FGA shingles. 


They come in 14 wife-pleasing color blends. | 
see them at your J-M dealer’s. JM ee c E. 
* Johns-Manville trademark J O h n s-M anvi i le 
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| Now comes 
| the REVELATION 
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lo more sweet 
stuff for you. 
- No more tobacco | 
ered with pialane 
laced with honey. Now 
‘re ready for Revelation. \ 
- This one's not sugar and | 
spice. Just a richer blend | 
of five great-tasting X 
tobaccos. A real 
pleasure, bowl after 
bowl. And that goes 
double for the aroma. 

i | Revelation is for 
/ ad 4 T = the "— 
E 3 " Pipe smoker. | 


es DS 
EM LOO MES 
a P 
r: 
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PS Readers Talk Back 
[Continued] 

exact hole for the job. If the machinist ac- 
cepts the Little statement, he will find many . 
of his other tools in the same class as the 
drills, You cannot slide a 14-inch key in the 
same-size groove. Either has to be cut 
under- or over-size. 

I learned long ago from PS how to make 
the 14-inch drill cut oversize to take the 14- 
20 bolt. The !4-inch drill is also good for a 
press fit of the same size stock in brass and 
for holes where play is needed. 

PETER LEGON, Malden, Mass. 


. During some 50 years of experience 
in the tool room, I've used the !4-inch drill 
both for loose and drive fit for dowel pins. 
On some jobs I made precision holes for 
clearance of the 14-inch screw. We had no 
reamers in one shop and we had to usé 
drills for dowels from 4% to 1⁄4 inch. The 
trick is in the grinding of the drill. You can 
grind it to cut to size or oversize. The same : 
holds true of any size drill. 

CHARLES TAUSSIG, Greenlawn, N.Y. 


Has words for '"Wordless Workshop" 


On hanging barbecue tools, I go your 
“Wordless Workshop” [June] one better. 
I drilled holes along the perimeter of a 


bowl-type ne MULA secured eye bolts at the 
ends of tool handles, and opened the eyes a 
to make hooks. Now the tools hang on the | 
bowl, handy for easy use. How about that? ` 
C. P. BINNER, Denver, Colo. 


Consumer beef: choosing sides 


Why is it that GM cars in '69 will have 
beefed-up doors to protect against side in- 
juries and Ford will have controlled-crush " 
frames for better protection in frontal col- 
lisions? It seems to me that they could : 
have gotten together on these safety fea- 
tures. Instead, the owner has to choose. 

EUGENE T. BUNGERT, Carnegie. Pa. 


Each manufacturer is apt to spend extra 
money on features that will give the most 
benefit per dollar with his overall design. 


Want to get something off your chest? 
Write 'Readers Talk Back," PoPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


LEARNING TELEVISION- RADIO, ELECTRONICS 
IS FAST, EASY, INTERESTING WITH NRI 


All the material you see above is included in a 
typical NRI home-study course. Other courses are 
equally complete. But NRI training is more than kits 
and texts. It's unique personal services which have 
made NRI the 50-year leader in training at home for 
fast growing TV-Radio, Electronics. 


Choose From 12 NRI Training Plans 


NRI has a training plan to fit every interest, every need 
in TV-Radio, Color TV and Electronics. Be your own boss 
in a TV-Radio servicing business or make $4 to $6 an 
hour fixing sets in spare time. Or be a part of the 
Electronics "revolution" in business and industry. Or get 
into the fascinating fields of broadcasting-communica- 
tions. Or take part in missile, rocket, satellite or other 
government programs. An understanding of computers 
may be necessary in your work. Perhaps you want to 
"brush up" on math, electronic terms or basic principles. 
Whatever your interest, you'll find an NRI course tailored 
to your needs. 


Revolutionary ''3-Dimensional" Method 


NRI makes training at home easy, interesting. Catalog 
gives you complete information. Read about the exclusive 
Achievement Kit NRI sends you, about custom designed 
training equipment NRI gives you at no extra cost, about 
NRI's unique "'bite-size" lesson texts. 


The demand for skilled technicians is great and growing. 
Discover how you can be a part of the Electronics Age— 
starting soon. Mail coupon now for free NRI Catalog. 
NATIONAL RADIO INSTITUTE, Electronics Division, Wash- 
ington, D. C. 20016. No salesman will call. No obligation. 


Over 50 years 
of leadership 
in Electronics 
training 


AVAILABLE UNDER NEW GI BILL- 
If you served since Jan. 31, 1955, 


or are in service, check GI line 
in coupon. 


BUILD YOUR OWN 


COLOR © 
II 


EARN YOUR FCC LICENSE 
OR YOUR MONEY BACK 


Five NRI Communications courses include FCC 
License preparation. Mail the coupon. Find out how 
quickly and easily you can earn your First Class FCC 
License by training at home with NRI. You MUST 
get your license or NRI refunds your tuition in full. 
87% of NRI graduates pass their | — 
FCC exams. Send for free NRI color 
catalog now. Mail coupon below. 
No obligation. No salesman will call. 


MAIL FOR FREE CATALOG 
NATIONAL RADIO INSTITUTE 
Electronics Div., Washington, D.C. 20016 


101-088 


Send me your FREE Catalog (No salesman will call). 

O TV-Radio Servicing 
(with color) 

Lj Advanced Color TV 

O Industrial Electronics 


[] Complete 
Communications 


Marine Communications 
O Mobile Communications 
[ ] Basic Electronics 

O Math for Electronics 
g Electronics for 


Automation 
L] FCC License [7] Electrical Appliance 
Ù Aviation Communications Repair 


[] CHECK FOR FACTS ON GI BILL 


Name » Age. — 
Address 
City State Zip Code 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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“Say, Smokey—” 


A clinic on cars by America’s 


most famous mechanic 


Each month in Popular Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


selected from those sent in by readers. 


and address. 


Mala ces p 
Armed with stopwatches, squinting to spot 
race cars, are Smokey and his son Smokey Jr. 


00605800600000006000008000000000000008000808008000000000000000000000000080000 


“I was thinking of building a kit car on 
a VW chassis with one of the bodies by 
Fiberfab. With accessories such as big-bore 
pistons, header exhaust systems, and a 
Weber carb, could I get decent perfor- 
mance? Any suggestions?” 

JOANNE HEMPHILL, Black Mountain, N.C. 


If vou have as much talent and money as 
you have ambition, and put in the rest of 
the Hot Dog parts, such as a cam kit and 
a better clutch, you'll have a pretty-good- 
running little car. But actually more of a 
looker than a runner. 


“For the last 4.000 miles the cruise con- 
trol on my 1967 Cadillac, with 12,500 miles 
on it, has been oscillating five m.p.h. be- 
tween 30 and 45 m.p.h. It has been to 
speedo shops five times with little improve- 
ment, though heavier-duty cables and some 
new gears helped some. Frankly, this cruise 
control is of little value to me. What do 
you suggest?" 

RANCHO BERNARDO, San Diego, Calif. 


You asked me, so Ill say—unhook the 
control and forget it. I dont feel they 
should even be allowed on a car. You'll 
find the experts on this gadget at your 
dealership. It is certainly too complicated 
a gadget to second-guess the solution of 
the problem from only a brief description 
and from a distance. 


“My 1961 Studebaker six gets only eight- 
nine m.p.g. and stumbles badly on slow, off- 
throttle right-hand turns. I put on a manual 
choke and clamped shut the heat tube. The 
choke definitely doesn't stick. the engine has 
new points and plugs properly installed. and 


12 | POPULAR SCIENCE 


doesn’t overheat. The heat riser works 


properly and varied driving habits show no^ 


change in gas mileage. The float level is 
correct, but I still think the trouble is in the 
carb. Would a kit help? Before putting on 
manual choke I was getting 20 to 25 m.p.g.” 

JOE WILSON, Garland, Tex. 


Joe, you have goofed up the distributor 
advance and probably the high-end mixture, 
too. Go back over that carburetor and set 
it to factory specs or, better still, run it 
into a tune-up shop and get a reasonable 
mileage back. Maybe you can save that 
engine before it is too late. 


“My 1966 Fiat 1100 D develops conden- 
sation in the distributor cap overnight if 
the weather is excessively humid or it is 
raining. I have never noticed the problem 
in my Chevy II parked alongside.” 

ALFRED J. RANK, Staten Island, N. Y. 


Wash the cap in kerosene or carbon tetra- 
chloride and vent it—and see the difference. 


"I have a '67 Buick LeSabre with so 
much front-end sway on 
roads and windy days that I can hardly 
keep it under control. Buick mechanics say 
the ball joints, wheel bearings, and sway 
bar are okay, with everything up front as 
it should be. I'm driving on the original 
Firestone rubber, with 23.000 miles on and 
about 14 of the tread left, and I carry 30 
pounds of air in them. Wheel bearings have 
been repacked, front end lined up, all wheels 
rebalanced, and new heavy-duty shocks in- 
stalled—but no relief. Is this sway a built- 
in problem with Buick?" 

O. W. Groy, Hershey, Pa. 


Continued 
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ci cord truck tire is. Tough. Long 


g -= = lasting. Economical. 
| | | | For mileage: Exclusive, long 
| C r ire price. wearing Sup-R-Tuf rubber. For 


traction: A deep, non-skid tread. 
For durability: A rugged Shock- 
Fortified nylon cord body... with 
6-ply load capacity. And for rough 
weather it's got sure starts and 
safe stops. A dependable tire. 

The Transport nylon cord truck 
tire. At a cost that's remarkably 
lower than most passenger car tires. 
: “ree With easy 

- terms, too. 
Get them at 
the Safe Tire 
Center at 
your nearby 
Firestone 
Dealer or 
Store. 
Sup-R-Tuf®, Transport? 


t That's what the Transport nylon 


ru 


The safe tire 
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Fast Way to Clean 
Your Carburetor 
Right on the Engine 


= = 


A can of GUMOUT in your gas tank cleans 
your carburetor beautifully—while you 
drive. Millions of car owners use GUMOUT 
this way—regularly. 

But if you want really fast action—buy the 
GUMOUT Carburetor Clean-Out Kit. Hook it 
up with a pint of GUMOUT and get a clean 
carburetor in just minutes. Anyone can do 
it and get immediate results . . . smooth 
idling, fast pick-up—no stalling. 


Ong corburel?” 


kif FNT m 


i] 


GUMOUT DIVISION 
Pennsylvania Refining Co., Cleveland, Ohio 44104 
| 
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| | get the message. 


"Say, Smokey—" 
[Continued] 


This is not a Buick trademark, but a 


problem shared by many of the supersoft 
smooth-riding cars. 'These have been en- 


gineered too big to go as fast as they do on | 


the silly suspension they stick under them 
to please the people who (they think) want 
a feather-pillow ride. If you go to the area 
of the rear fender and push or rock it side 
to side, watching your tires and wheels 
meanwhile, and the same on the front, you'll 


"A few years back, safety engineers were ` 


cauttoning drivers against exerting too much 
pressure on the steering wheel when park- 


ing. They said it would strain the metal in | 
steering arms and knuckles. Now, however-: 


with power steering, much more pressure is 
brought to bear on these parts. Has there 


been a change of thinking, or is the metal , 


much stronger?” | 
BILL WHITE, Kent, Wash. 


Forget your worries, so far as American- 


make cars are concerned. The manufactur- ' 


ers have done a good job of beefing up the 
steering parts here. It’s some of the little 
foreign cars that scare me. As a rule, their 


| steering parts look to me like they were built 


for toys. 


"My '66 Oldsmobile, 425-cu.-in. V-8 pur- 
chased new has never idled as I thought it 
should. At the dealer's, I get the answer: 
a high-compression job. It has been tuned, 
had new plugs, points, and condenser; had 
timing checked and also the manifold heat- 
control valve checked for free working. The 
car now has 18,000 miles on it, and in the 


B 


morning after driving three or four miles 


it idles perfectly, but as it gets warmer it 


| idles very rough. Do you have an answer, 
or is this just a characteristic of a high- . 


compression engine?" 
GEORGE DAAB, Houston, Tex. 


Your dealer is right to a point. Big high-` 


compression engines have rough idling char- 


acteristics inherent in their design. Don’t ex- ` 


pect too much improvement at any lower 


turnover, but it could be made to idle fairly ` 


well at 600 r.p.m., if you can live with that. 
Any improvement would come from car- 
buretor work, to attain a leaner mix when 
the engine is hot. 


“My mechanic ts planning to replace the 
valve guides in my Porsche 912, and tells 
me he will place the bronze guides and the 
aluminum heads in the deep freeze for a 


Continued 


Tough polyester . 

and cotton in the 
fabric takes 

toughest wear, 


| tailored sizes 
looks great. 


o fit any shape. 


P Tough main 
~ seams that won't 
shrink or pucker. 


^ Tough on wrinkles— 
smooth, permanent- 
press good looks. 
No ironing. 


Lee-Prest Chetopa Twills 
Lee Chetopa Twills are guaranteed—if you think a pair isn't doing the job, we'll give you a new pair free. 


H. D. Lee Company, Inc., Dept. A, P.O. Box 440, Shawnee Mission, Kansas 66201. World's Largest Manufacturer of Union-Made Work Clothes. Also available in Canada. 
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SAVE UP TO $200 OR 
MORE ON AUTO AIR 
CONDITIONING! 


i E 


SUPREME 


New prices— just $138 on the Standard (not 
pictured)— $148 on the Super Air—and new 
Supreme only $165. 

The new Supreme takes up no usable space. 
Installs quick and easy just like the other 
Comfy-Kit units. 

Comfy-Kit performance is unsurpassed. Cool- 
ing power is greater than that of other brands 
costing two or three times as much. 

Installation is simple — a matter of four to 
six hours. It's just like being paid up to $50 an 
hour for your time. Everything is furnished — 
including the loan of special tools if you need 
them. 

Let someone else pay big prices for air 
conditioning. 

Mail in the coupon today — and enjoy cool, 
comfortable, windows-up driving all summer long. 


a- am Gm m Am G- um RM UM Am GM GM Am UM URS AE GS ER Gs GM GE Rs a: Rs NM GAB RS AD GA EA OUR SB GS GM Ge am am m am dm oum 


COMPY HIT. 
P. 0. Box 8585, Dept. P. S. 8 e Dallas, Texas 75216 


Enclosed is $138* for Standard Unit. 

Enclosed is $148* for Super Unit. 

Enclosed is $165* for Supreme Unit. 

Enclosed is $30 deposit on a [] Super 
Standard [] Supreme Unit. | will pay the 
balance, plus C.O.D. charges when delivered. 
Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when | 
return the tools. 

I would like to see the instruction book before 
| order. | enclose $1.00 for the instruction 
book only. | understand this will apply on any 
future Comfy-Kit order. 

O |! would like information on a Comfy-Kit 


0O LI LIE YT 
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dealership. 
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à Power Steering............ MED VRRucas nee 
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“Say, Smokey—"' 
[Continued] 


shrink-fit. I say he should freeze only the ^ 


guides or he will defeat his own efforts, 
since the aluminum heads will shrink even 


more than the bronze guides due to their | 


difference in coefficients of expansion (or | 
contraction) under temperature change. 
What say you?" 

NORMAN THOMPSON, Colebrook, Conn. 


Ill take sides with you on this one. Warm 
the heads—freeze the guides, would be my 
approach. Maybe you had better reconsider 


just where you want to get this job done. ` 


“The car is a 1963 Renault R8. The 
problem is that when you apply the brakes 


a loud screeching-clunking noise comes front - 


the back end of the car. This model has 
four-wheel brakes, and I realize a certain 
amount of noise is normal, but this racket 
is far beyond that. 
runs just fine. and I'd like to keep it." 
LESLIE N. Woops, Winchester, Va. 


Disk brakes have come a long way in the 
five years since your car was built. I know 
of no miracle cure, but I’m sure that if 
you'll take it into a modern brake shop for 
linings and adjustment, you'll find your 
brakes van be updated quite a bit. 


“A friend is quite sold on converting his 
car to propane fuel from gasoline. Could 
you give us your opinion on this? Is it 
economically feasible? What are the pros 
and cons?" 

R. H. WINTLE, White Rock, Can. 


Propane works pretty good  antismog- 
wise. It would be hard to say whether 1t is 
more, or less, economical than gasoline, 
since that would depend on the local cost 
of the latter. 
cleaner, saving carbon problems and oil con- 
tamination. The minuses would be: avail- 
ability, the need for preheating before com- 
bustion, the complications of placing tanks, 
etc. For certain areas, and for special ap- 
plications, it could be a good idea to switch. 
Check with your local distributors of L.P. 
gas. Many of them use it in their trucks 
and service vehicles, and can give you good 
horse's-mouth opinions. 


| Got a question on autos? Send it to: 


"Say, Smokey—”’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


Outside of this, the car. 


Users say it burns much. 


LEARN MORE— 
" EARN MORE! 


Circle No. 58 in Coupon 


Home Appliance 
Service Guide 


Home Refrigeration 
& Air Conditioning 


How to fix refrigerators, 
washers, ranges, toast- 
ers, and all other electric 
& gas appliances. Fully 
illus. 608 pages. $6.95 
Circle No. 2 in Coupon 


Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc. 
Illus, 576 pages. $6.95 
CircleNo.14AinCoupon 


| new 
rre Electric Library — | 


10 volume electrical 
encyc. Answers ques- 
tions on thousands of 
electrical preblems. 9000 
ill. 5558 pgs. Set $25.00 


CircleNo.15AinCoupon 


TV-Radio Library | 


Practical 
Electricity 


Complete handbook: 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $5.95 


Circle No. 4 in Coupon 


Mathematics 
for Mechanics 


Two vols. on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. Illus. 
960 pages. Set $9.50 


Circle No. 3 in Coupon 


Sheet Metal 


Pattern Layouts 


A complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. Ill. 704 pgs. $4.95 


Circle No. 11in Coupon 
Truck and | 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $7.50 


Circle No. 29in Coupon 


Masons and 


Tractor Guide 


A guide for mechanics, 
drivers and maintenance 
men, Gas & Diesel repair, 
service and operation. 
Illus. 1366 pages. $5.95 
Circle No. 5 in Coupon 


IO-DAY FREE EXAMINATION 


SEND NO MONEY —Pay the postman nothing! We are - 
glad to send you any of the Audel Guides for absolutely a 

"REE examination in your own home. We take all the a 
risks and leave all the decisions up to YOU. There is no a 
obligation! If you decide to keep the books of your choice 
you may pay for them under our astounding casy-pay 
plan of only $3 a month. 


HERE iS ALL YOU DO—IT'S EASY TO ORDER: In 
the No-Risk Mail Order Coupon at the right just draw a 
circle around the number of Audel Guides you want us to 
send you for FREE EXAMINATION. We will send them 
to you at once to help you build a brighter tuture, 


creasing your SKIL 


Builders Guides 


Four practical vols. for 
bricklayers, stone ma- 
sons, cement workers, 
plasterers, 2000 illus. 
1488 pages. Set $10.50 
Circle No. 26in Coupon 


If you are not COMPLETE 
rgatisfied. return the books, and that will end the matter! 
AO STHINGS OR CATCHES TO THIS OFFER. 


THEODORE AUDEL & CO. 
division of HOWARD W. SAMS & CO., INC. 
^ Indianapolis « New York 


Aven MUT 


AUTO ENGINE TUNE-UP 


| Complete tune-up pro- 

a cedures for all types of 
auto engines. Fulladjust- =; 
. ment data for carbure- = 
tors, ignition, valves, etc, = 
For the car owner who — 
wantstodohisowntune- = 
' up, as well as for the 
| student or experienced 
mechajie «Fully illustrated. 416 pages, $4.95 


ALL-NEW 


Practical guide and ready ref- 
erence for students and work- 
ers. Covers all phases of in- : 
stallation, operation, main- : :** we 

tenance and repair of commercial systems andi ma- 
chines. Complete coverage of electrical and mechan- 
ical work. Includes many useful tables and data. 
Fully illustrated. 544 pages. $9.99 

Circle No. 14B in Coupon 


MACHINISTS LIBRARY 
Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus, 1310 pages. 3-Vol. Set $13.50 


Circle No. 12N in Coupon 


PRACTICAL GUIDES 
FIX ANY CAR FAST! 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts » Spark 
Plugs « Batteries « Tune-up « Distributors « Ignition Testing 
» Starters & Generators » Lighting « Tire Servicing « Brakes « 

Power Brakes « Front Suspension « Steering Systems « Wheel 
Alignment « Chassis, Springs & Shocks ə | 
buretors « Cooling Systems » Lubricating Systems « Pistons 
& Rings « Crankshafts and Connecting Rods « Camshafts « 
Valves » Clutches » Automatic & Manual Transmissions e 
Drive Shafts & Universal Joints « Rear Axle Assemblies— 


Fuel Pumps « Car- 


; j ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
" 1 $ds 95 ANY CAR! Hundreds of illus. 736 pages. $6.95 
MINIS Circle No. 1 in Coupon 
COMMERCIAL gud BUILDING 
REFRIGERATION MAINTENANCE 


A guide for maintenance & cus- 
todial workers & building man- 
agers. Covers everything: Paint- 

| ing & Decorating « Plumbing « 
Concre e & Masonry « Carpentry » Roofing Maint. 
« Glazing & Calking « Elec. Maint. « Heating « Air 
Conditioning « Insect and Rodent Control, etc. Com- 
prehensive; fully illustrated. 488 pages, $4.95 

Circle No, 99 in Coupon 


CARPENTERS & BUILDERS GUIDES 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1— Tools, 
Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1616 pages. 4-Vol. Set $16.95 


Circle No. 8 in Coupon 


by i in- 
LY 


Blueprint Reading 


Electric 
Motor Guide 


For mechanics and con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue. 
prints. Ill. 416 pgs. $4.95 


Circle No. 25 in Coupon 


Plumbers & Steam- 
fitters Guides 


3 vols. of ready reference 
for plumbers, steam fit- 
ters, gas fitters, sheet 
metal workers. 540 ill. 
960 pages. Set $9.95 
Circle No. 6 in Coupon 
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Covers hookups, control, 
maintenance and trou- 
bleshooting of all types 
of motors. Complete: 617 
illus. 1062 pages. $5.95 
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| Welders Guide 


Practical guide to theory, 
operation. Maintenance 
of all types of electric, 
oxy-acetylene & Thermit 
welding. IIl. 626 p. $4.95 
Circle No. 10in Coupon 


Millwrights & 


Mechanics Guide 


Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $6.95 


Circle No. 42in Coupon 


Foreign Auto 
Repair Manual 


Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.00 


Circle No. 53in Coupon 


THIS NO-RISK COUPON 


| THEODORE AUDEL & CO.—5alf improvement Publishers Since 1879— 
4300 W. 62nd Street, Indianapolis, Indiana 46206 


Please mail me for 10 days’ FREE EXAMINATION the books | have circled at right. 1 2 3 4 35 


State 


gree to mail $3 in 10 days on each book or set ordered, and to further mail $3 a month 
n each book or set ordered until | have paid the purchase price, plus shipping costs. I. 6 8 
am not completely satisfied with my Audel Guides | may return them. 


Zip 


| | SAVE SHIPPING COSTS! Check here if you enclose complete payment with 
order ( plus sales tax, if any). We pay postage charges. You have same return privilege. 
SRR RRR a a 
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Diesel Engine 
Manual 


Complete practical guide 
to modern Diesel en- 

gines. Explains princi- 
ples & how to maintain 
& oper, Illus. 544 p. $6.00 


Circle No. 9 in Coupon 


Outboard Motor 


& Boating Guide 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation, Up-to-date, 
Illus. 446 pages. $4.00 


Circle No. 49in Coupon 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By W. STEVENSON BACON 


Astronaut “armchair” uses a gy- 
ro and jets of oxygen to keep 
spacemen from tumbling or 
spinning while working in outer 
space. As simple as a motorcy- 
cle, it carries gas for two hours of travel, 
and automatically stabilizes roll, pitch, and 
yaw. An astronaut can go directly to a 
work site, maneuvering forward, backward, 


The problem with rear-view mirrors, says 
Prof. W. Lewis Hyde of the University of 
Rochester, is that they leave the driver with 
blind spots. Widen the mirror, and you 
block his view of onccming traffic. Conven- 
tional periscopes using only mirrors have 
proved clumsy and ineffective. His solu- 
tion: a patented periscope system using 
mirrors and cylindrical lenses to give the 
driver a wider rear view through an image 
projected on the car's instrument panel. 


Trains that travel on a carpet? It might be 
the best way to keep the roadbed in good 
shape. The carpet, now in experimental use 
under a stretch of track outside Vienna, is 
actually sheets of thick plastic. Without it, 
the subsoil get soft from the pounding of 
passing trains and works up into the road- 
bed, causing it to sink. With the new sys- 
tem, a 12-foot-wide plastic carpet is laid on 
top of the soil, followed by railroad ties, 
rails, and ballast stones. It is hoped the 
carpet will make the roadbed (usually re- 
placed every three years) last as long as the 
rails, or about 25 years. 


An electron-beam rock cutter that could cut 
highway tunnels like a hot knife through 
butter is currently under development. It 
shoots a powerful beam of electrons like a 
white hot needle a few inches long. Electron 
beams, used at low power in TV tubes and 
electron microscopes, are being harnessed at 
higher powers in electron-beam  welders. 
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left, 
North American Rockwell, and shown here 
in multiple exposure, it’s an ASMU (Auto- 
matically Stabilized Maneuvering Unit). 


up, down, or right. Developed by 


The only drawback: The beam must be 
generated in a vacuum. For the rock cut- 
ter, Dr. B. W. Schumacher of Westinghouse 
uses a series of continuously pumped vacu- 
um chambers with small holes for the beam. 
He claims a 100,C00-watt beam is technical- 
ly possible and could be used for tunneling, 
mining, or digging up city streets. 


No more flat tires? Maybe, if new foam- 
filled tires now being tested on military ve- 
hicles and tractors become really practical. 
Filled with an organic-rubber polymer foam, 
they've been driven 220,000 miles at sus- 
tained speeds up to 70 m.p.h., and survived 
slashes, spike-beds, and other rough treat- 
ment. The foam is put into the tire casing 
hke an inner tube, filling it solid after 
being heated. Only problems, says Dow 
Corning which is working on them. are that 
current foam tires weigh twice as much as 
conventional tires and would cost three 
times as much. 


To explain the behavior of Old Faithful, 
physicist John S. Rinehart of the Environ- 
mental Science Services Administration 
took its temperature at depths to 585 feet. 
The geyser is filled with 208-degree water 
from Firehole River (it runs through vol- 
canically hot rock). Boiling takes place. 
reducing temperature at the top of the 
geyser. But deep within the geyser the 
water gets as hot as 240 degrees because 
pressure prevents boiling. Finally, this su- 


Continued 


3" ASTRONOMICAL TELESCOP 


See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens, 3X finder, hardwood tripod. Incl. 
"STAR CHART"; 272-page HANDBOOK, 
"HOW TO USE YOUR TELESCOPE" 


m 


FLY 9.FT. HOT AIR BALLOON 


9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
14 Ib. Approx. 5 ft. diam. when ei inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper), 6 ft. 14-gage wire for 
bottom ring, top, ‘‘tie-off cord." | 

Stock No. 60,691N........................$2.00 Ppd. 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (2%" x 1%”) 
electric motor and pump ideal for hobby- 
ists, labs, schools, Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N .................. «92.29 Ppd. 
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“Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed. and temp. Made of 
heavy duty neoprene, Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. | 

Stock No. 60,568N (8' diam.) ....$2.00 Ppd. 
Stock No. 60,632N (16' diam.) ..$7.00 Ppd. 
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"FISH" WITH A MAGN 


Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ‘'trea- 
sure'' haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-lb. Magnet is war surplus—Alnico V Type— 


Gov't cost $50. Lifts 150 Ibs. on land, 
much greater weights under water. 
Stock No. 70,571N ............ 5-Ib. $12.50 Ppd. 


Stock No. 70,570N .......344-Ib. $8.75 Ppd. 


KEEP PACE WITH 
THE SPACE AGE! 


AMAZING 


BARGAINS 


for Fun * Study * Profit 
from 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


E 


2 um - BAM x 
AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3!5"— 
eniarges them to 35" x 30" if screen is 61/5 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-whita. Operates on 115 volts A.C. current 
. . . 5 ft extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12" x 8" x 415" Wide. Weight 1 Ib. 2 ozs. 
Stock No. 70,199N ......................$7.95 Ppd. 
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x UU CO KXH Ru v Roc EOD 
BUILD YOUR OWN ATOMIC ENERGY LAB 
Create cosmic ray showers in the cloud 
chamber—see atoms explode with the spin- 
thariscope—check ionization and radioactivi- 
ty of every day materials . . . these are just 
a few of the fascinating projects possible 
with this amazing 43 part kit. Contains every- 
thing needed to construct your personal 
atomic energy laboratory. Absolutely safe. 
Includes atomic cloud chamber, projector, 
illuminator, electroscope, spinthariscope, 22 
page instruction booklet with suggested ex- 
periments, Ideal to stimulate science interest. 
Stock No. 70,899N .................... $8.75 Ppd. 
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3RIND YOUR OWN MIRROR KIT 
Featured in April Pop. Science Art: 
"Hugh Downs Tells How He 
Builds Telescopes jor Fun" _ 
Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock No. Diam. Mirror Thickness Price 
70,003N -" © 41/4", = 2 Ë 3; T s 5$ m t }.00 Ppd. 
70,004M.. 6"......1".....,.. 12.95 Ppd- 
,UO05N. es s » » & ,134 PM EE 21.00 Ppd. 
70,006N..10"...... 134"... 25 Fob 
70,007N..1212"...,.2g"..... 65.85 Fob 
pacers pcc Shoei era 
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MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored plastic parts 
easily assembled 12" x 3!5" x 434". Incl. 
step-by-step assembly diagrams. 32-page in- 
struction book covering operation. Com- 
puter language (binary system) program- 
ming, problems and 15 experiments. 

Stock No. 70,683N ...... ............. $5.98 Ppd. 


IT’S HERE—BIG, NEW DIGICOMP II! 
Stock No. 70,946N (Intro. price) $16.00 Ppd. 
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WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill. patience and ability to solve problems. 
Stock No. 70,205N ...................... $3.50 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 
GIANT FREE CATALOG 


| 148 Pages! More than 4,000 
| au UNUSUAL BARGAINS! 


| Packed with huge seler- 
tion of telescopes, micro- 
| scopes, binoculars, Mag- 
nets, Manitiers, prisms, 
| photo components, parts, 
kits, üccessories—mzany 
| hard-to-get surplus bar- 
gains. 100's of charts. 
| iliustrations. For hobby- 
ists, experimenters, 
| T^PREE Catalog '*N'' 

` pupon for FREE Catalog * ; 

| EBMUND SCIENTIFIC CO.. 300 Edscorp 
| Building, Barrington, N. J. O8007. 
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Just Pick the Kind 
of Body YOU YOU i 


CHECK THE COUPON BELOW 


» Prove fo Yourself How EASILY z 3 
You Can Have It... Almost d 


32 Pages on how 


trom a 'T-Ib. weakling into ''World's Most Ter- DT tua DS 
rectly Developed Man''—and what it has done for tme ee: 
“thers. Mail fous NOW! Charles Atlas, Dept. IH, SS. 
115 E. 23rd S . Y., N. Y. 10010. En s. 
CHARLES ATLAS, Dept. 1H, [| 
115 East 23rd St., New York, N. Y. 10010 
Dear Charles Alay Pete'a the Kind of Rody I Want: | 
‘heck as many as you like) 
C] Broader Chet Shoulders [J More Powerful Arms, Grip fj 
z Slimmer Waist, Hips - More Powerful Legs 
More Weight, Solid Better Energy, Sleep ] 
Send me, absolutely FREE, a copy of your famous hook 
show ing how “Dynamic- Tension" can make me a new man. i 
o2 Pages, crammed with photographs, answers to vital ques- 
tions, and valuable advice. No obligation. i 
Print 
Name Age ii 
Address id 
City & VAIL i 


Overnight! 


utes-a-day 


er.. 


Btate——————————————— Unde — —— —— 
In Englund, send to Charles Atlas, Chitty St., London W.1 
| Pm BM E BM BM NM NM BM E NM NM NM NM NM NM E BN | 


rE tell me, in coupon 
- below, the kind of body Y 
h you want—and I'll give it to X 
>a you SO FAST your friends 
will be amazed! “Dynamic- Bee 
Tension," my easy, 15-min- LP 
" method, 
ES make your chest and emp bulge 
: . your arms and legs surge with 
. your whole body feel 


FREE 32-page Illustrated Book 


"Dynamic-Tension"" changed me 


p. 
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Crisp Bacon 
in 90 Seconds 


with INTEFRNATIONAL'S 
MICROWAVE OVEN 


People on the go will welcome an oven that 


makes cooking chores a pleasure. 


Imagine a 


"piping hot" TV dinner (frozen) in 312 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 


minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- 
top designed. Works on 
115 vac house circuit. 
Write for folder. $545.00 
*Times are approximate. 
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INTERNATIONAL 


CRYSTAL MFG. CO. INC. 
10 NO LEE * OKIA CITY. OKLA 73102 


Science Newsfront 
[Continued] 
perheated layer causes the upper level to 


boil so violently that it is expelled in a 160- 
foot column. Layer after layer of violently 


boiling water follows until as much as 
12,000 gallons is thrown out. 
Brighter, longer-lasting fluorescent lamps 


will result from new developments marking 
the 30th anniversary of the tubes. Work 
with lasers recently led Westinghouse sci- 
entists to a new type of glass. It contains 
minute amounts of titanium, reduces light 
absorbed, and keeps the tube from discolor- 
ing and clouding. À new phosphor from GE 
boosts light output by three percent: The 
phosphor crystals are of uniform size and 
more efficient in shape. Fluorescents have 
improved in efficiency 70 to 100 percent in 
30 years, and last 10 times longer. 


Liquid crystal display 
demonstrated by RCA 
may be the first step 
to pocket T'V sets. 
The crystals are or- 
ganic compounds with 
a crystalline structure. 
Electric charges dis- 
turb the structure, 
forming opaque im- 
ages. A thin film of 
crystals, scanned by 
electron beam, can be 
used to reproduce 
moving pictures, num- 
bers, or other images. 
Electronic equivalent 
of a printed page, the display is viewed in 
reflected light (unlike conventional TV). 
First uses for displays may be in radar 
screens, clocks, auto dashboard dials, etc. 


A strange chemical substitute for blood has 
been used to keep experimental animals 
alive for many hours, and may make heart 
and other organ transplants much easier. 
The chemical is a fluorocarbon—related to 
Teflon—which is very efficient at carrying 
oxygen to living cells and removing carbon 
dioxide: Rats have lived as long as eight 
hours with their blood completely replaced 
with a fluorocarbon compound. Secret of 
the process, developed by Dr. Robert Geyer 
of Harvard, is emulsification of the chemical 
with high pressure and ultrasonics so par- 
ticle size is small enough to flow through 
tiny capillary blood vessels. Fluorocarbons 
may remove one bar to heart transplants bv 
making it possible to preserve donor hearts 
longer. The use of blood to preserve them 
has serious limitations. Continued 
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The greatest detectives in history would be hard pressed 
to track down somebody to fix a bum toaster or dish- 
washer these days. It's funny: you have no trouble find- 
ing any number of so-called experts who'll fix a leaky 
pipe or a home run through the picture window. But 
electrical appliance repairmen are still as scarce as hip- 
pies in bathtubs, 


If you’re lucky enough to get a repairman to come from 
across town, hell eventually have your bum dishwasher 
humming again like bees at a picnic. He'll also present 
you with an oversized bill. That's where the picnic ends. 


If you’re in the market for more money you don't need 
to be a super-sleuth to find it. Look for clues in your 
own hacienda, If you're typical. you own a couple dozen 
appliances, counting your wife's hair dryer, power tools 
and usual plug-ins like air conditioners, toasters, re- 
frigerators, freezers. fry pans. and on and on. A lot of 
men like yourself have built rewarding full-time busi- 
nesses after starting part-time earning $5 and more an 
hour fixing broken appliances. Others have found full- 
time jobs as Service Technicians. And when you hit 
Social Security years, think how great it would be to 
pick up a little extra cash doing as much Appliance 
Repair as you cared to do. 


The Appliance Division of the National Radio Institute 
in Washington, D.C., has a great low-cost, home-study 
course covering every type of Appliance repair in de- 


tail—from toasters and irons to air conditioners. re- 
frigeration equipment and one-lung gas engines. 


There’s a section on farm and commercial appliances, 
too. if you're inertested in a big payoff, for when major 
appliances go kaput, they’re as useful as moose antlers 
on a mouse. 


To get technical know-how, NRI starts you with basic 
principles of electricity. You can gain experience 
through actual practice, using an Appliance Tester in- 


3939 Wisconsin Avenue, Washington, D.C. 20016 


will call. 


City 


TOM McCAHILL SAYS: 


^There's no mystery to 
making money if you 
can repair these things" 


— — ce å å ee ee ee RA ee ee eee ee ee -— —— € Se ———— ee oe 


NATIONAL RADIO INSTITUTE, APPLIANCE DIVISION 


OK—I want to see for myself. Send me the free book on Professional Appliance Servicing 
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Accredited Member National Home Study Council 
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cluded in the low cost of training. It's the same kind of 

tester a professional would use while charging you six 
bucks an hour. With the tester and a few basic hand 
tools, you can be repairing Appliances long before you 
finish the course. All you need for a shop is a corner of 
your basement or a card table left up between poker 
games. 


You'll be amazed at how easy NRI has made this course. 
Lessons are bite-size and loaded with photos and draw- 
ings so you see how each appliance comes apart—and 
goes together again, Men who felt they were as handy 
as icemen in the Arctic have nothing but praise for this 
great training. 


The coupon below will get you a free NRI catalog with 
all the facts. There on it's up to you. No salesman is 


going to bother you. Do yourself a favor and mail the 
coupon today... tomorrow morning, for sure. 


601-088 


. No salesman 
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C Check for facts on new GI Bill. 
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| Jj. Have My Own Shop Now!" 


A 


aM 


pieces of 
equipment 
Locks, Picks, 
Tools & Parts 
supplied for use 
with course, 


| Please send, 
without obli- 
gation, FREE 

| Book, "Your 
Big Opportu- 
nities in Lock- 
smithing,'' and 
Sample Lesson 
Pages. No 

i < -—- will 


Says Freeman J. Jeffress, Oklahoma City, Okla. 
"Your course is so good, ! wouldn't take 
back the money ! paid for it. ! have a nice 
little shop set up in my home and it has 
already paid for itself!" 


Bee i LOCKSMITH 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 


Earn Extra Money RIGHT AWAY! All Master 


Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don’t matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 
ance of experts. 

FREE Illustrated Book 
For a future as your own boss or in a high-pay 
Ion. send for FREE book and sample lesson pages. 
Only school of its kind: Lic. State of N. J. Accred- 
it Member National Home Study Council, State 
Appv'd. Diploma. Locksmithing Institute (Div. of 


Tech. Home Study Schools), Dept. 1111-088, 
Little Falls, N. J. Est. 1048, 


APPROVED FOR VETERAN TRAINING 
MAIL COUPON NOW! 


LOCKSMITHING INSTITUTE 
Dept. 1111-088 
Little Falls, New Jersey 07424 
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"START A MONEY-MAKING 


BUSINESS for less than $50 


Work at home—make $200 or more a month 


Turn spare time into big cash profits with 
a COMPLETE SHARPENING SHOP. No 
selling, no inventory and you don't need 


previous 


wil finance you. Write for free book... 
no obligation.. 


BELSAW SHARP-ALL CO. / 709-P Field Bldg. 
Kansas City, Mo. 64111 


a 
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: shows you how to start, how to grow. We 
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experience. Our FREE PLAN 


. no salesman will call. 


Send for a whole bookful of vacation home 
ideas. Find how to get building plans for 24 
homes, suitable for any climate, for holidays 
now or retirement later. Sturdy, efficient ply- 
wood construction. Do part or all of the job 


yourself. 


Send 25¢ 


to: American Plywood 


Association, Dept. PS, Tacoma, Wash. 98401. 
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Science Newsfront 
[Continued] 

Deep breathing may drown you if you try to 
use it to increase your underwater endur- 
ance before swimming. So warns Dr. James 
R. Webster Jr. of Northwestern University, 
who has treated a number of drowning vic- 
tims. Here's what happens: By exhaling 
and inhaling deeply 10 or 12 times, you re- 
place much carbon dioxide with fresh air 
(hyperventilation). The low CO: level in 
your blood makes you think all is well when. 
in fact, your brain may not be getting 
enough oxygen. Unconsciousness can then 
result, making it impossible to surface. Web- 
ster also notes that Japanese pearl divers and 
other swimmers use hyperventilation, but 
they face the same danger. 


A satellite-supported “ladder into space” 
[^Science Newsfront,” May '66] may not 
be so far out, after all. And it seems the 
Russians invented it first. Basically the 
idea, outlined half humorously by American 


scientists, was to put a satellite into syn- . 


chronous orbit. On command, it would un- 
reel a cable down to earth's surface. Some 
years ago, Y. N. Artsutanov of Leningrad 
had the same idea: Drop a 24,000-mile cable 
to earth. At the same time, extend another 
out into space. Thus, the force pulling the 
satellite toward earth is neatly counterbal- 
anced by the force exerted by the cable 
above the satellite, where centrifugal force 
exceeds gravity. Then, the original satellite 
can be discarded, leaving a long cable for 
hoisting payloads into orbit. 


Long-life spark plugs, huge jet planes, mile- 
high skyscrapers, and better fillings for your 
teeth are just a few of the many possibili- 
ties for reinforced metals. The metals will 


incorporate tiny crystalline whiskers to re- 
inforce them just as steel bars are used to 
strengthen concrete. ‘These sapphire whisk- 
ers, grown in GE’s Space Sciences Labora- 
tory, have a tensile strength of more than a 
million pounds per square inch. The great 
strength is due to their perfect crystalline 
structure. Magnified above, the whiskers are 
actually finer than a human hair. ü: 
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Here's how Yamaha's exclusive 5-Port Power bene- 
fits you. 

With Yamaha's two extra transfer ports, on the 
back side of the cylinder, each induction charge 
completely scavenges the stale gases from the 
combustion chamber and spreads the fresh induc- 
tion mixture throughout the entire cylinder area. 

Result: quicker throttle response, greater torque 
... higher top end, better fuel economy and a broader 
power range — all because there's a c/ean and com- 
plete charge for each power stroke. Cylinders, heads 
and plugs stay cooler. And fuel waste is virtually 
eliminated. 


Why not discover the secrets 
of the Exciters for yourself? 
This year, there are 20 
great models to choose 

a from. All thoroughbreds. 
All at your Yamaha dealer's. 


While you're there, ask for your free copy of Yamaha's 
brochure of Exciters for '68. Or write: P. O. Box 54540, Los 
Angeles, Calif. 90054, Dept. PS-8-8. Canadian Distributor: 
Yamaha Division of Fred Deeley Ltd., British Columbia. 
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mo ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles, computers, radar, automation. Basic & advanced 
courses. Engineering Technology and Electronic Tech- 
nology curricula both available. Assoc. degree in 29 
mos. B.S. obtainable. G.I. approved. Start Sept., Feb. 
Dorms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


GET 
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4 uw] 4295 more Draftsmen needed next 10 years,” 
og 3». | reports U.S. Labor Dept. Easy home-study 
plan has helped 100s beginners toward $$$, 
security, prestige. Why not you? Send for big 
"Drafting Career Kit"—All Free! No salesman 
will call. G. Il. approved. Write, and state age. 


North Amer. School of Drafting, Dept. 4188, 
4500 Campus Drive, Newport, Calif. 92660 
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Always Include Your 
Zip Code 
When Answering Advertisements 


- EB. TELESCOPE 

75 POWER :555x75x $49 
NEW 3 in one telescopes, 3 variable 25X 
45X-75X magnification. Brass bound, 


25 power for ultra bright images =] 
45 & 75 power for lo ME tange: T 


tant stara, moons to kiri "dis: ; M ica d 
ant 5 Fes moans 
jects, s i powerful aco 


anywhere at this 
ümanilig-low price. 5 Bec 
tions. Opens 36” closes 1 ft.; Con- 
round polished lenses. Can also 
ul microscope. American made. Maas 


times c acl 


: po 4 
be used as powerfu 
production enables us to offer telescope complete including 

case 34. 98 post paid. Money back guarantee. 
Hartford, Conn. 06101 


Criterion Co., Dept PSB- 48, 331 Church St., 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
paper reporting news of National School graduates. Accredited 
Member of NATTS. 


NATIONAL SCHOOL 

OF HEAVY EQUIPMENT OPERATION, Dept. A-18 

P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 
Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation, 


| 
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| 
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Detroit Report... 


DISK BRAKES WILL COMPLETEI 
cars by 1971. 
all but a few-odd models. 


Disks will be the stands 
Ford has led the way. 


DRUM BRAKES in most American 
i front-wheel brake on 
They've 


been fitting disks on all cars ordered with power brakes since 


last year. 


For '69, Chrysler is expected to do the same, and 


some GM models will follow, among them the GTO, the 4-4-2, 
the Skylark GS, and the Chevelle SS. 


Watch for a brand-new 400-cubic-inch V-8 
from Ford in 1970. This will be a truly new 
engine, not a scaled-down 428 or an en- 
larged 351. It will replace the old workhorse 
390, which has been in production for over 
15 years. Details of the 400 are sketchy, but 
it’s a conventional modern design with all 
the latest features in exhaust-emission con- 
trol: freer-breathing intake system, rounded 
combustion chambers with no quench areas, 
and builtin air-injection passages to the 
exhaust ports. 


Latest reports on the Delta, Ford's subcom- 
pact prototype, say it will replace the Falcon 
in the '70 model run. Experimental cars now 
running are labeled “1970 Falcon." The new 
car will seat five—two in front, three in back. 
Only a two-door sedan will be offered when 
the car is introduced next spring. The en- 
gine will be a small six, but there's room for 
a V-8 if Ford decides it needs more power. 


American Motors and Chevrolet will match 
Ford's new small car, though both these cars 
wil appear some months later. AMC will 
have a smartly styled American selling for 
about $2,000 in the ’70 lineup. Chevy's sub- 
compact will trigger another change in 
the Chevrolet range: The Corvair will be 
dropped before the new car is introduced. 
Chrysler will have an all-new Valiant ready 
at the same time, but it's not expected to be 
much smaller than present Valiants. 


Both GM and Ford styling departments have 
been in a quiet turmoil since Semon E. 
(Bunkie) Knudsen left General Motors and 
took over as president of Ford. First inkling 
of big changes came from Ford. Knudsen re- 
portedly made major styling alterations in 
the 1970-71 models. He also brought a for- 
mer GM administrator to one section of 
Ford styling, and rushed the 1969 heated 
rear window for the T-bird into production 
to soften the impact of Pontiac's new Grand 
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Prix [see page 50]. For a while, Knudsen 
was showing up at Ford styling studios regu- 
larly, to take a hand in the designing. 


GM styling for '73 models has been moved 
up to 1971, and many of the ’71 plans have 
been dropped, as a countermeasure to what 
is happening at Ford. These changes will 
affect mostly the GM intermediates, which 
are due for renewal in the '71 model year. 
One example of the GM styling ideas that 
will show up on Fords is a low, sloping hood 
line, according to an inside source. 


At Chrysler, while important styling changes 
are under way in all the full-size cars, not 
much seems to be happening in the way of 
new engineering. There is an almost total 
lack of significant technical news in the '69 
models. Engine modifications are minor, 
with no changes in displacement for any of 
the corporation's power plants. No antiskid 
system will be available, although Kelsey- 
Hayes, developer of the Ford system, is also a 
prime supplier of brakes to the Chrysler 
Corp. The new bodies are longer: The 
Plymouth Fury has been stretched 1.5 
inches; the Dodge Polara, 1.8 inches; and 
the Imperial, 5.5 inches. 


Detroit's small cars will meet the imports 
halfway as far as size goes. The new sub- 
compacts from Ford, Chevrolet, and Ameri- 
can Motors will be bigger than the Volks- 
wagen but smaller than anything built in 
Detroit today. The '70 Falcon will be 176 
inches long, and plans for the new American 
call for 179 inches. Present models are 184.3 
and 181 inches, respectively. Detroit's new 
subcompacts will have no direct competition 
unless imports continue to grow in size. 


Detroit Editor 


You can burn up your 


intake and exhaust valves 
before you'll burn up the road. 


There are awful things happening in — build-uponoldvalves. Betterthanany other 


your engine, drivers. leading gasoline you can buy. 
You've seen 'em. Carbonaceous, lead- We don't have to tell you what this 
salt ash deposits. can mean in terms of compression pressure, 
They lodge on valve seats; they flake idling, acceleration, mileage—and repairs. 
off and bridge spark plug electrodes; they We will tell you this: Over the long 
fall all over your pistons and cylinder heads. haul, new Sky Chief can save you a pile. 
And if you're driving a '67 or '68, and Driving down the cost of driving is 


- driving it hard, your car's valves are build- one reason Texaco sells more gasoline than 
ing up these messy deposits faster than ever. anybody else. 
All this is building up your cost of driv- We're first . . . and we think that's a 
ing faster than ever, too. big responsibility. 
Texaco has made a new Sky Chief Especially to guys like you. (TEXACO 
gasoline that can drive down the cost of — 
driving by minimizing deposit formation on 
new valves and by arresting further deposit 
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Keeps valves $ like this... from getting -TSA like this, 
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Texaco's new Sky — Gasoline. 
It can drive down the cost of high-performance driving. 


MEN: Crack-filling 
jobs are a snap 
with DAP Caulk. 
Architect grade. For 
flexible, airtight, 

watertight seals. 


Staple Sizes 
| 1/4” to 9/16” by 2, 


including ,/ At uL / 
Hardware, 
A Lumber & Building Supply, 


Ceiltile. 
Stationary, Variety and 
other retail outlets. 


| ARROW FASTEN ER COMPANY, INC. 
| 271 Mayn Street, Saddle Brook, N. J. 07663 
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iss PLANER MOLDER - SAW! 


rt 


Now you can use this ONE Doerian shee to turn rough lum- 

ber into moldings, trim, flooring, furniture... ALL popular pat- 

terns. RIP . PLANE . MOLD . separately or al! at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You ze own this power tool for only $30.00 down. 
end postcard today for complete facts. 


BELSAW POWER TOOLS, 929.P Field Bldg., Kansas City, Mo. 64111 


^» ALL TRANSISTORIZEC 

we 3 ft. portable detector finds 
buried metal objects, Signals 
location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Treasureprobe 
| guaranteed to equal detectors i i to $150 
or yourmoney back. Absolutely complete, sen- 


sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 


$5.00 deposit for COD N. J. add 57c tax. 
tRSASUREPROBE Dept. LN 
P. O, Box 225. Toms River. N. J. 08753 

Locksmithing ^uzkisc 


MAKING 
Practical up-to- 

Now Made Easy! "'2ct'c2t unt 
teaches you how to pick locks. de-code, 
make master keys. repair, install, 
service, ete, New  self-instruction 
lessons for every handynun, nome- 
Owner, carpenter. mechanic, serve 
ice station operator, gunsmith. 
53 easv illustrated lessons. Full 
price only 26.50. post paid. Satis- 
faction or refund guaranteed. 

Mail order today! 
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Complete ony $695 Nelson-Hall Co., Dept. HS-1 


325 W. Jackson Bivd., ‘Chicago, ih. 60606 


Dial telephone Special Factory 
re-conditioned, Complete, guar- 
anteed. Add $1.00 if plug re- 
quired. Shipments F.O.B. Way- 
mart. Write for complete tele- 
phone list. Designs may vary. 


SURPLUS SAVING CENTER 


Dept. PS-88 Waymart, Pa. 18472 


less bell 


TH a 

reveal step by se “details! s: | 

Learn how you | JILD A n AU T! | 

can buy used e frame for less than $ 10 | 

engines $15 up, AW ES odes | 
new engines $30 xis wE 

with FREE con- ) | i | 

seqni RUSH $2 for plans (indicate type) or — | 

asa send TO for brochure describing plans: — | 


PLANS, IS, Box 517 Dept PS-8 Omaha, Neb. , 


BEA CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, inyour spare time! Free booklet tells 
©, how. NHSC accredited course includesall instruc= 
E tions, tools, practice Puit Write igi 


For ined dde buy 
U.S. Savings Bonds now. 


Li Build a vacation cottage! 


Harry Walton's YOUR CABIN OR MODERN VACA- 
TION HOME gives you full info on plans, materials, tools 
for building a wide choice of low-cost cottages. 170 photos, 
diagrams. Hard-gloss paper cover. Only $1.50. Money-back 
guarantee. To order, send check or money order for only 
$1.50 to: 

POPULAR SCIENCE, Dept. 868, 44 Hillsdale Ave., Manhasset, NY 11030 
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HANDBOOK OF 


Knots and Splices 
By CHARLES E. GIBSON 


Now tie knots for every purpose—useful, 
ornamental, fun-to-make! Hook gives 
complete ''1-2-3'"' sketches and instruc- 
tions for every hitch, splice, bend, sling, 
lashing or whipping you'll ever need for 
boating, camping, climbing, tishing, 
hunting . . for patio awnings, swings, 
hamunocks, rope fences, '"weleome'' mats 
. . OYnamental lamps, vases, bell ropes, 
key chains, buggy whips, cat-o'-nine 
tails, rope handcuffs, play quoits, ete. 
They're all here . . . over 100 kinds of 
knots and ropework! From the simple 
square knot to such fancy numbers as the 
Maunrope, Stopper, Shroud. Crown, Turk's 
Head, and Pineapple knots. Also Covers 
plaiting, braiding, much more! “Highly 
recomumernded.''--Library Journal. Lro- 
fusely illustrated. ORDER NOW! Il- 
day Money-Back Guarantee. Send HA 
$5.95 to EMERSON BOOKS, Inc., 
747-R, 251 West 19 St., New York, rj Y. 
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FLECTRIFY PLAYER PIANOS 
l PUMP ORGANS 
| YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
| With a Compact Low-Cost Lee Silent Suction Unit 
| i EASY TO INSTALL /1000'S IN USE == 
| FULLY GUARANTEED FT 
L write to ie 
LEE MUSIC MFG. co. 1 
Box 595 A ] 
Tujunga, Calif. 91042 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers' HOOP wee ey in their 
homes—even painted walls—with hly efficient 
electric machines which are making bi money for 
others and giving them independence. rite today 
for complete information. It's FREE! 


VON SCHRADER MFG. CO., Dept. 9811 “R” PI, Racine, Wis. 53403 


MAKE 512 AN HOUR AT HOME 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can f OX 
give you as much as $12 > each hour you Ju is. $ 
operate.Table-top machine sets up anywhere. % 1 
Easy.Fun. Noexperienceneeded. We furnish 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 
Write for facts FREE. No salesman will call. 


WARNER ELECTRIC, 1512 Jarvis, Dept L-3-J0, Chgo. lll 60626 


DEVELOPED & EAER ARES 
or Commercial Appeal & Sale 
f] DESIGNMARKETING - PATENT SI SEARCHES--DRAWINGS LL) 
ipi Second Decade of Reliable Service to mi 
ail INVENTORS * MANUFACTURERS * ATTORNEYS J 


United States Patent Office former Patent Eraminer 
- United States Government former Patent Adviser E 
Member: United States Chamber of Commerce 
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m THE RAYMOND LEE ORGANIZATION | 
li 230-H Park Ave. New York City 10017 212 MU 6-8500 Ml 


t INVENTIONS—NEW — n 
u 


“INVENTION 
E SEND FREE C PATENT opam E ye MO 
paaa a * mos a 4 o- o5 LU 
Bl Address....... BS Sethe PE Ra RE LE s iis eniE ...... M 


la Gite ic oS ssw see SESS SS ek. E 
"ILLTTTITITTITTTITTTTTTTTT, 


E ù mw a 5 m ow m 


| 


MAKE IT BIG 


PROJECT METHOD HOME TRAINING 


IN INDUSTRY... 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 


Master Course in Color TV Servicing 
Color TV Servicing NEW 
Master Course in TV & Radio Ceridian | | 


Practical TV & Radio Servicing “j | 
Master Course in Electronic fs Color 
TV KITS 


Communications 

FCC License Course 

Industrial & Computer Electronics 
Stereo, Hi Fi & Sound Systems 
Basic Electronics 


9r. 
AIR CONDITIONING, REFRIGERATION DIV 


e Air Conditioning, Refrigeration 
& Electrical Appliances Master Course | 

e Air Conditioning-Refrigeration 
Servicing Course | 


AUTO-MECHANICS DIVISION 


e Automotive-Diesel Master Course 
s Automotive Mechanics " 
* Diesel Mechanics em m 
e Engine Tune-up and Electricity == 


HOME APPLIANCES DIVISION 


e Home Appliance Master 
Technician's Course 

+ Home Appliances Servicing 

e Handyman Appliance Repair 


| m 
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NATIONAL SCHOOLS (LGB 
WORLD-WIDE TRAINING SINCE 1905 V ET ERA N S 
4000 South Figueroa Street Los Angeles, Calif, 90037 ; 


| | ur CLASSROOM TRAINING 
HIGH SCHOOL AT HOME || fi ios ANGELES 
National offers ac- 


f NTS occupies a city block with 
credited high school § over a million dollars in train- 
programs. Take only § ing facilities. Check special 
subjects you need. 


[ONT F S box for details. 
Er io 
cluded at one low FREE BOOK & 
SAMPLE LESSON 


NATIONAL. TECHNICA) SCHOOLS 4 


WORLD-WIDE TRAINING SINCE 1905 


] 4000 So. Figueroa St., Los Angeles, Calif. 90037 


| Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only, 


O ELECTRONICS DIVISION 
PAIR CONDITIONING, REFRIGERATION DIV. - 
f O AUTO-MECHANICS DIVISION 
jo HOME APPLIANCES DIVISION 
O High School at Home 
Name 
f Address Lern 
] city State Zip 
| C] Check for veteran training under new G. l. Bill. 


— _____ 
ica? ences I 
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ü [] Check if interested ONLY in classroom training 
| 
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Age 
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BIG-PAY POSITION! « 
IN MOTEL MANAGEMENT 


Now—whatever your occupation or age—you can 
qualify for a big-pay position in the expanding mo- 
tel industry. New motels must have managers, as- 
sistant managers, restaurant directors, etc. Join 
the American Motel School graduates we helped 
place in executive positions. American Motel School 
is recommended by one of the nation's largest mo- 
tel chains. Practical courses, easily completed in 
spare time...no interference with your present 
work. Mail the coupon for free book. 


MAIL THIS SUCCESS COUPON NOW 


ae E LE lr e E m D E E 
| AMERICAN MOTEL SCHOOL | 
i P. O. Box 46 Department C-8 | 

Roanoke, Virginia 24007 | 

Name — Age — 
| Address p 3 
| City State ZIP 
L. 
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UNIMAT 


a precision lathe and miniature machine shop that works 
with toolroom accuracy on metal, plastic and wood. Mill, 
drill. jigsaw, bore and more. Make it work for vou. $139.50. 
For free literature, write American-Edelstaal, Inc., Dept. 
6-H8. 350 __8-H8. 350 Broadway, New York. N.Y. 10013. 


— Mear Police, Fire, Aircraft & 


World-Wide Short Wave on ANY Radio 


e POLICE & FIRE CALLS. Acci- 
dents, riots, hold-ups, emergen- 
cies. police chase, bank robberies, 
stolen cars, road conditions. Know 
what's oing on’ 


- è AIRCRAFT MESSAGES. Eaves- 
TE on conversations between pilots & 
control tower, weather, dramatic fying 
during ‘* impossible’? weather or heavy 
traffic, ete. 

e WORLD-WIDE SHORT WAVE. News, 
entertainment, proparanda, amateurs, 
war activities, etc. 


Hear Dramatic Events While They Happen! 


Amazing New Tuner-Converter $5.95 

New solid-state circuit, short wave tuner-converters. Lon: range. 
Work with any standard radio. No connections necessary. All Ameri- 
can made. Nothing to build. Uses 9 volt transistor battery. Money 
back guarantee if not pleased. Indispensable at this remarkable low 
price. Any 2 for 5160.75. 3 for $14.95. 

Police & Fire Converter. Low band (30-50) .............. $5.95 
Aircraft Tuner. (118-128 band) .................... c.r $5.95 
World Wide Tuner. 25, 31 & 41 Meters (7-12) 
S-volt Battery, 35c Each 


JOHNSON SMITH CO., DEPT. 245, DETROIT, MICH. 48224 


Serving America Since 1914. FREE—World famous catalog 
of 2000 Science. Hobby, Novelty Items & Gadgets 
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Guaranteed 

brand - new 

Gov't, surplus. 
SENE Durable heavy- 
duty Neoprene rubber. 
Easily inflated with 
vacuum cleaner, auto 
air hose or fill with 
locally available Helium. Fly adv. signs high in sky. Visible 
for miles—terrific for attracting crowds to Sales, Fairs, 
Roadside Stands, Sports, Gas Stations, etc. X beach-ball 
size, 5 for $1 — 4° size, 2 for $1 — 10" size, $1 — 16’ size, 
5 — 28' size, only $10. Sorry, no COD's. 
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NOVEL NOVEL PRODUCTS GL CORP. ST SECOND AVE., DEPT. B-31 


_NEW YORK. N.Y. 10003 _ 


$8,500 "S7 


WITH INLAND 3-IN-1 RADIATOR SHOP” 
—John Burrus, Sr., Fredericksburg, Va. 

Inland shop owners make good money test- 

ing, cleaning, repairing auto-truck-tractor radiators. You  ,-;— 


can too! Compact shop only 11'7"x 3'6". Inland, world's largest radiator 
equip. mfr., trains you free in 2 weeks or less. Pay-As-You-Profit purchase 
plan. Proved merchandising assures volume. Write for FREE BOOK, owner 
letters, details on program. Profitable dept. for garage or gas station. 


INLAND MFG. CO., Dept. PS-8, 1108 Jackson, Omaha, Neb., 68102 
HYDRAULIC JACK REPAIRS 


Earn While You Learn at Home 
Earn while you learn at home. Millions of jacks in gas and auto 
service stations, trucking firms, body shops, riggers, factories 
and farms need servicing , . . most of which you can learn to 
repair. We show you HOW. Start spare time in your basement 
or garage. Big opportunity for mechanics, ACT NOW! 

Write for folder No. PS-8 and free bonus offer. 


* HYDRAULIC JACK REPAIR MANUAL CO., INC. 


= G.P.O. HOX 3 e STATEN ISLAND, N.Y. 10314 


P nime ) 


Complete S7 
only id 

Telescope Lens Kit | i A 
Conuuer Space, Explore the Universe, Planets, Moon craters, New Stars 
etc. Complete Lens Kit consists of BU inch focal length ground anil portet 
objective lens. bt Ba lenses for 50 POWER. 100 POWER, 150 POWER. 
90 POWER. 250 POWER. 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step instructions. (Tripod and mount 
not inclnded.) Money. hack guarantee. 


BUSSE SALES CO., Hartford, Conn. 06101, Dept. PS-32 


HAVE 
YOUR OWN 


MAIL 


EASY DROP-SHIP PLAN 


Start now—build your own year- 
round mail order business! Sell over 
60 popular products in catalog 
printed with your name, address, No ` 
risk—you get cash in advance, we ZUM 
Drop Ship orders, guarantee satisfac- NO 
tion, Sample catalog, details free. MERCHANDISE 
GIFT GUIDE, 340814 MOTOR AVE. INVESTMENT. 
Dept. 66, LOS ANGELES 90034 iis 


ORDER 


BUSINESS 


When Writing to Advertisers 
Please Mention 


POPULAR SCIENCE 
THE LAW 


TRAIN ED 
i | MAN 
Write today for a FREE copy of illustrated law book. "THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. Al] necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 120-C, Chicago, Illinois 60601 


uei 


Splits Big Profits from 
toughest woods — Ends 
Splitting Drudgery 
with 18 ton 
hydraulic power! 


7 H.P. trailer unit squats under power to load logs without dead lift. 
Has 2 speeds, auto-shift, auto-stroke. 26" ram travel splits logs up 
to 34", any diameter — with extended frame and adjustable wedge 
splits up to 60”. NEW LOW COST Economy model for farmers and 
small wood lots. Also ask about the 60L Series for logs up to 84 ft. 
long—Details free. 


Piqua Engingedng ne; Dept. K, Box 605, Piqua, Ohio 
pare mme a a a a a m rn 


NEW CAR FURNISHED | 


This is only one of the benefits enjoyed by many Acci- 


dent Investigators. Learn why this is called ‘‘the 
ideal job;" how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept. PS.81, 6801 Hillcrest, 
Dallas, Texas 75205. 


| Re, IRCLAÓU any watel 


2 
^ €... SWISS OR AMERICAN 


3 Unique, modern Sweazey System starts vou 
making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sample lesson. No 
oblization, 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 488, Fox River Grove, Illinois 60021 


Step into a high-paying job or earn big 
sparetime or fulltime earnings on your own. 
Over 25 million typewriters meed servicing. 
FIRST TIME you can get industry-approved 
training at home! Earn while learning. Type- 
writers, all tools SUPPLIED! Fully acedt'd. 
Vet apprv'd. FREE BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
Dept. 3111-088 Little Falls, N. J. 07424 


WANT MORE MONEY? GET INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the ''know-how'" to fill them. You can 
quickly, easily qualify at home with the world-famous 
NYI Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5-8, 10 West 33 St., New York. N. Y. 30001 


The knife for hunting, 


Guaranteed fishing and all around use, 
Mirror polished. importe 
10 Years! stainiess steel Diade honed to a 


razor's edge, Rugged. Opens quick- 
ly— locks into position. Blade will not 
close when in use, Press button in Han- 

dle to elose. Safety finger guard. Sure- 
grip handle. Balanced for tarzet. throwing, 
TT IF BROKEN WITHIN I0 YEARS WE 
WILL REPLACE AT NO CHARGE' Use 


P 30 days. Money back if not pleased. Only $1.58 
Fou plus $.27 postage and handling. ORDER NOW! 
LEE Midwest Knife Co., 50433 S, Western Ave., Dept, R-5 146, 


Chicago, Il. 60620. Established 192526. 


320 W. 31 St, N: Y., N. 


This valuable Dietzgen 
drawing outfit included 
in course. No extra cost. 


‘Become ¢ a professional high-pay 


DRAFTS MAN | 


Learn quickly at home 


There’s a great future for you as a trained : 
draftsman. Jobs are always open for qualified Í 
men in every phase of this exciting field. You { 
can earn big pay, get promotions and security. 


SEND FOR FREE BOOKLET 
Get complete, low-cost training at 
home. All materials supplied. 
Skilled instructors give your work 
personal attention. Mail the cou- 
pon today for your free booklet, 
"Careers in Drafting.” 
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TT EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn, Dept. 30-076, Chicago, Illinois 806805 
Please send me your free illustrated booklet, 
“Careers in Drafting," and full information on 
training at home. 
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| Beine ptas lia citet t io ial Cede sla it os Suit CR TRENT 
Career in 


ELECTRONICS"? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson, Pay as you go. Send for 
free 64-pags book, 
RCA Institutes, Inc. Dept. PS-38 | 

Y. 10001 


Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 


ES! Now you can teach yourself to play Piano, 
V Guar ANY instrument in your spare time— 
even if you've never played a note in your life! 
Famous proven Course makes it simple as A-B-C. 
Pictured lessons show vou how. No teacher. It's 
amazingly easy! Surprise your friends by playing 
favorite music. Write today for our FREE new book- 
let. U.S. SCHOOL OF MUSIC, Studio 158, Port 
Washington, N.Y. 11050. (Est. 1898. Approved. 
N. Y. State Educa. Dept.) Tear out as a reminder. 
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Learn To Be A 
LOCKSMITH 


PROFESSIONAL 
4M KEY MACHINE 
"7" YOURS TO KEEP! 


Big demand for skilled Locksmiths! Earn big money 
Spare time in your own home. Be your own boss: 
earn steady, year ‘round income with no layoffs. 
| BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
| yours to keep. Shows you how to get jobs, how to 
| charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. 


Read These Reports from Belsaw Graduates: 


Oscar Larson, Long Beach, Calif.: ''| have all the locksmith work | 
| can handle in spare time. | give hearty thanks for your wonder- | 
ful training.'' 


Herbert Bernard, Point Pleasant, N. J.: ''| recommend your course 
highly. Locksmithing gives me real enjoyment and extra money.'' 


J. Marko, Ferndale, Mich.: ''With me locksmithing is full time. 
| sincerely thank you for giving me this chance to better myself.” 


J. W. Cookman, Lakeland, Fla.: "I've been in full time lock- 
smithing for three months. Thanks for your fine cooperation.'' 
| Accredited Member National Home Study Council. Approved 
for Veterans. Mail coupon today ...no salesman will call. 
| BEI SAW INSTITUTE 
| 119-P Field Bldg., Kansas City, Mo. 64111 


| Send FREE book, ''Keys To Your Future!’’ 


|| 
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2 ART LESSONS FREE 


puo glamorous high-pay career or protitable 
hobby! Study at home in spare time. Draw- 
Painting, Ady ‘ertising Art, Fashion Illustration, 
T Art, etc. Assignments corrected with overlays by 
mail. Remarkably low cost. Free booklet. Send for 
FREE INFORMATION today. No obligation. Send 
name, address, zip and age to: WASHING- uum 
TON SCHOOL OF ART, Studio 08-014, Port [ue mm m 
Washington, N. Y. 11050. (Estab. 1914) j 
Accredited Member National Home Study E 

Council. i 


New Table Top Invention Puts You In... 


PROFITABLE RUBBER 


STAMP BUSINESS 


Home Operators now make 


$16.50 AN HOUR in Busi- .— 
ness once monopolized by ;,* :; 
a few big companies t. 
Special rubber stamps bring hi x » 
prices—cost only pennies to make # 
on new, low -cost table top machine. a 
Take 27 cents worth of material, 
make ob percent stamps, the kind businesses "E 
and offices now buy by the dozen at $2.75 each. Muke up to 
$16.50 an hour. Start in spare time in your own home, Run 
machine on kitchen table pix ordinary electrical outlet. 
Make any kind of stamp. We'll send you free information 
without obligation about this established, highly profitable 
business. We'll even help finance your start. For free 
information send name and address today on a postcard to: 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-J0, Chicago, IN. 60626 


EXTRA DENTURES 


ONLY $6.98 
SAVE OVER $100 


At last! No more worries about 
broken or lost dentures. Now 
with amazing new Spare Denture 
Kit and your Own Denture you 
make either a FULL UPPER or 
FULL LOWER. WO 
Full kit of materials and illustrated instructions! 
Nothing extra to buy. NO PROFESSIONAL EXPERI- 
ENCE NECESSARY. 

Just $6.98. Send your name and address and $2.00 
Goodwill Deposit; pay postman balance and postage or 
send $6.98 with order and we pay postage. 


SPECIAL OFFER! Save $2.00. Order both UPPER and 
LOWER kit for just $11.96. Money back guarantee, 


Order Now! 
TRU-FIT PLASTICS, INC. DEPT. DS-1 


DRAWER 458, WILTON CONN. 06897 


simple, sensible, Red-i-Kut shop tested plans. Build for 

yourself or sell at a good profit, SAVE 100's $83. Narrow ‘f 
waist 83” tall models ‘Spirit of the Century"? and new if 
‘Spirit of Peace'' with amazing console base or stately i 
straight side *'*'Spirit of America'', ''HOW.TO'' Photo- H 
pack Plans with LIFE SIZE PATTERNS tell all-plus :# 
CLOCK BUYER'S GU IDE. Jct age heavy brass weight. 
(kuempel original) Westminster. Tube-bell chime move- HE 
ments, gorgeous  bronze-silver MOVING MOON dials. if 
LYHE penduiums, tinest solid 44” kiin dried mahogany, ` iB 
walnut of cherry Jiffy Joint AWik-BiIt case kits, $1.00 cach TE 
plan. Rush $2,50 all three plus Free Bonus **Petite Grand- | J 
mother'' pli in. as folks have for over 50 years ; 


Kuempel Chime Works, 8 Kuempel Bldg., Minneapolis, Minn. 55416 


PROFIT IN YOUR SPARE TIME 


z SMALL ENGINE REPAIR PAYS BIG ! 
t Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 8-G, 472 MARKET STREET, NEWARK 5, N.J. 


a 


Train Für Men, women of all ages earn top 
| fees, Part-full time home-oftice 

| | business. No investment! No 

Your Hwa bookkeeping or accounting 

| needed. Earn $10-$15 hourly 

doing tax returns. Year ‘round 

PRESTIGE payroll tax service pays $10-$50 

monthly per client. We train 

TAX AL you, helpyxoustartiquieklv. FREE 

booklet, No salesman will call. 

BUSINESS National Tax Training School, Monsey 10TA, N.Y.10952 

Accredited Member NHS(, Vet. Approved. 

BEAUTIFUL NEW TABLE: 

DON'T LOSE YOUR COOL! 
Follow the easy instructions in your handy book How 
TO DO YOUR OWN WOOD FINISHING by Jackson Hand and 
refinish your table top (and other furniture, floors, 
paneling, etc.) like new! This book gives you all the 
tricks of the trade! Covers both old surfaces and new 
wood. How to prepare surface, remove old finish, 
choose and use shellac, lacquer, enamel. Novelty fin- 
ishes, French polishing, glazes. 170 pages, 150 illustra- 
tions including beautiful color photos of finishes, 


Hard-gloss paper cover. p 
Money-back guarantee, on sao 
To order, send check pou..." 1500 ONLY 
or money order for only $ HOW W^ 
$1.95 to: Dept. 868 your 
per 


POMA SCIENCE 
14 Hillside Avenue | 
: 110572 d 


$185 


Manhasset, N.Y 


PELLET FIRING '^ 
LUGER® AUTOMATIC 


e MAGAZINE LOADING CLIP 
® OVER 15 MOVING PARTS 
e FULLY AUTOMATIC 


Automatic full size model of a Luger 
Automatic pistol—contains over 15 mor- 
ing parts. Loads 8 complete rounds which 
snap into the hard butt simulating a Lu. 


ger. Fires 8 bullet shaped pellets. Has Not Sold In 
automatic slide action, Made of heavy, New York City 
high-impact styrene with amazing attention to detail. 
MOST AUTHENTIC MODEL GUN WE'VE EVER SEEN. 
Comes to you with working parts disussembled with cleverly en- 
gineered springs, full instructions, supply of pellets and targets. 
Full Money Back Guarantee. Simply send $1.98 plus 27e ship- 
ping charge. 
HONOR HOUSE CORP., Dept. 97LG44, Lynbrook, N. Y. 
(R) T. M. Used by consent of Stoeger Arms Corp. 
N.Y. State residents please add 4¢ sales tax. 


Transistor 
- d HOME-IMPORT 
$1.70 £7 
& New Drop Ship Plan offers you 
first day profits! Deal direct 
A [=-= with overseas sources at prices 
Pee fee’ shown. Dazzling bargains with 
M/ X Derringer T nO investment. Full or spare time. 
Pistol $5.99 Write for FREE BOOK today to... 


SCOOT'R-BIKE 
BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE - 
Convert old bicycle frame for $5.75, plus 
small weld job. Step-by-step Plans, 
photos show how. PLANS, $2, re- | 
fundable with order for wheels, Send WW 
engines, clutches, kits. Also Mini- T 
Bike Plans, Kits. Discount Prices. fr Catalog! — * 
GILLIOM MFG. CO., Dept. PS-8 St. Charles, Mo. 63301 


LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo for a 
bright future with security in the vital meat 
business. Big pay, full-time jobs——HAVE a 
PROFITABLE MARKET OF YOUR OWN! Time 
payment plan available. Diploma given. Job 
help. Thousands of successful graduates. Our 
oth year: Send NOW for big, new illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-L, Toledo, Ohio 43604 


ACCO ONS ° Big Discounts 


E NEW ELECTRONIC MODELS 


m S € SAVE 14 42 “New Sound” Elec- 

r E E] tronic and Standard 
Direct E = models, Amplifiers too! All Famous 
: |^ Makes. Try before you buy —5-Day 
Importer- “a Trial. Easy Terms, Trade-ins. Free 
to-You 5 Accessories. Money Back Guaran- 
d ` tee. Free Color Catalogs, Handy Se- 

a^ lectionGuide, DiscountPrices. Write 
Accordion Corporation of America 


5535 W. Belmont, Dept P-B8. Chicago 44. Ill. 


FREE £ein SHOE BUSINESS! 


| Ro Run your own profitable ‘shoe store’ 
E \ TX "Ws business from home in spare or full 
(WV time. We give you —FAEE— com- 
E. k & plete Starting Outfit that makes 
i . you $217.00 EXTRA each month 
|. for just 2 easy orders a day. You 

s | "awe feature 275 fast-selling dress, 
a 5 spor, MO ngs sias a men 

and women. Air-cushion shoes, many other special features: 
Sizes 4 to 16—widths AAAA to EEEE. Draw on 300,000 
air stock. Your own shoes FREE. Discounts to your fam- 
ily. Prizes, bonuses—even a new car—-at no cost to you. 
Rush postcard for your FREE Starting Outfit today... Now? 


MASON SHOE, Dept. H-191 CHIPPEWA FALLS, WIS. 


NEW THRILLS! 
Heathkit” 
Radio Control For 
Model Planes, mint, Cars 


Control your model by radio with this new 
Heathkit 5-channel system. Solid-state 
computer-type circuitry. e Includes hand- 
held transmitter, sensitive receiver, four 
miniature servos & two rechargeable bat- 
tery packs. e Features out-of-sight range. 
einterference free reception e Servos have 
3 outputs (2 linear, 1 rotary) with 3% Ib. 
thrust. e Controls throttles, rudder, steer- 
ing, ailerons, elevators, flaps, landing 
gear, etc. e Flying wt. 20 oz. 


Kit GD-47, radio control system kit (specify | 
freq.: 26.995, 27.045, 27.095, 27.145 or | 
21,195 MHZ); vue os LIE DRE N $219.95 


[———-— 


| HEATH COMPANY, Dept. 16-8 GX-167 
Benton Harbor, Michigan 49022 | 


(3 Please send FREE Heathkit catalog. | 
O Enclosed is $. == 3à à 7 ,plusshipping. | 
Please send model (s). 


| 
| 
| 
| Name 
| 
| 


Address 


GI a a 


"n TIE ip 
Prices & Specifications subject to change without notice. ! 


| 
| 
Lin E e sm imer smt ity jm Wi m RES Mii: 


Amazing Hidden Aid...Non-Swimmers Swim! 
Now anyone can learn to swim—new fun 
way! Start to swim with new 1965 model 
SWIMMATE that hugs your waist, helps 
give you confidence. Invisible out of water, 
worn under women's one or two piece sults, 
men's trunks. Now you can join the water 
fun even if you can't swim a stroke. Non- 
swimmers swim first day. Made to last for 
years. Satisfied users coast to coast. Send 
only $5.95. Check or money order. You 
must swim. Satisfaction guaranteed. State 
WAIST size. WORLD CO., Dept. 8 PS, 
1 Park Avenue, New York, N.Y. 10016 
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CUT ANY MATERIAL with 
Naval Super-HACK Blades 


Carbide 
Bits for 


a 
ey Naval 
Æ Drill 


glass, steel, etc. in 
diam. I/16” and la" for 
$9 and '4" $16 ppd. 


hei Rip thru hardest metal (a file) in less than 2 minutes, 
Cut even curves or fUCHEN in materials formerly considered 
unsawable . . like glass, glazed tile. bricks, tool steel, marble. 
Very little effort. This famous cousin of the diamond, furnace- 
born tungsten carbide, now joins the rod saw oo Fits any 
hacksaw. Only $2 det for one blade, 3 for $6.20, 6 at 32 each 
(total $12) ppd. &1.60 ea., 100 @ $1.20 en, all postpaid. 


MER EDITH, Cee es ety, MOI edis 


TY, MO. 641 


TAL id Every electric 
em drill owner can 
cut materials he 
never could cut with 
a circular saw before 
brass, copp2r. ce- 
ramic tile; aluminum . konaa 
metal. slate . „Stone . 
fiberg lass $ 5 
cement... stainless and other steele. even a tiarderad file! 
NAVAL Round Saw has silicon carbide grains imbedded in an 
open weave nylon mesh. No sharp teeth grab the work and 
throw it back at user. And it is a sanding disc too! Use it to 
sand and shape all metals, wood. tile. glass. paint. rust, etc. 
This 7" disc comes complete with 5" rubber disc for sanding 
and shaping applications. a !4" shank arbor, 2 steel flanges 
and an excellent instruction sheet. 


Order NAVAL Round Saw $5 for one, 3 for $1.50 ea. 
(total $13.50) 6 @ $4 ea. (total $24) . . . 24 @ 53.50 ea. 
(total $84) 

JOHNS-MANVILLE 


ASBESTOS-LINED STEEL FIREMAN'S SAFE 


Made to withstand any household or building fire. thir domble- 
Walled chest of steel features Johns-Manville asbesto: lining. 
is about 14" long by 9 wide and just under 41" high. A 
heavy barrel lock with two keys protects contents from nt. 
The lid has a full length piano hinge like industry seldom 
makes any more. You get five valuable paper folios . . . Xs. 
insurance, cash reserves, social security records . . . chil- 
dren's health certificates , . . personal family records , 

priceless photograplis . . . stocks and bonds. Baked enamel 
outer finish makes chest attractive and luggage-stvle handle 
makes it easy to carry this 814 ]b, INSURANCE UNDER- 
WRITERS’ Safe. 815.95. we par 
more, Double Depth model. weighs 


stare, and worth much 
2 rounds. sold for 822 ppd. 


$70 AIR-GUN 


NAVAL JELLY 


is an extremely active new clean- 
er that removes rust by chemical 
combination . . 
cals and overheads. Brush it on, 
hose it off. 

Use on pipes, fences, tools, tanks, 
all machinery. Eliminates sandblasting. scraping, etc. 
Easy and quick. 


40+ (9  .65/lb. $26 
104 @ 
Naval Formula X-300 Closeout Prices of this half-strength blue material 
write for details. 


LIQUID PLASTIC 


Polyurethane that applies like paint forms a skin 
so tough it won't crack, chip or peel. Cuts 


for Any Spider, 
Bug, Insect that 
Bugmaster Electric 
Units fail to kill. Here 
is your automatic, odor- 
less electrical way to rid 
apartment, home, office 
or plant of disease carry- 
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. 


KILL BUGS INDOORS 


THE INSTITUTIONAL WAY 
Model H—$9.95 plus 75€ p&h 
Xtra Crystals for H—75¢ per, box 
Model G—$15.95 plus $1 
Xtra Crystals for G—$1.5 


| Maza H—6,000 cubic feet | 
| Model G—12,000 cubic feet | G—12 ,000 cubic feet 

Chlorophyll Odor Kill C Aga 75 
When oci, EAE, Chlorophyll Odor Kil vetal Sily sy al add dde ¢ pstg. & Sate 


MEREDITH, Dept. PS-8. 310 West 9th St., 


KANSAS CITY, MO. 64105 


d box 


only $29.95 


Complete with chisel 

this 3 ib. Air-Gun = 
rips into metal, "pe en concrete, drives pins, 
etc. Delivers 6500 kes a minute. Oper- 
ates on 3 oe 5 hp compressor. Made especially 
for govt. and manufacturer made too many. A 
only $229.95 ppd. while they last, a $70 value. Three 
extra attachments for exhaust pipe cutting and 


other uses &n 
Dept. PS-8, 310 West Sth St., 


MEREDITH, KANSAS CITY, MO: 64105 


. sticks to verti- 


@ 2.00/lb. $8.00 


1.50/Ib. $15 +4 p er units FOB KC 


WATERPROOF in 30 MINUTES 


Adheres to practically anything, stops leaks. Ideal for 
concrete, aluminum, wood, masonry, canvas, any metal. 


jo painting costs . . . covers and protects like Clear—any major color. Just specify. $5.95 per qt., 
ae a shield of unbreakable glass. $18.50 per gal. We pay all shipping costs. Order NAVAL 5. 
MEREDITH SEPARATOR CO., Dept. PS-8, 310 West 9th St., Kansas City, Mo. 64105 | | 


Ship as follows: Satisfactlon Guaranteed: 


| Namse........... ^» LEE EESE EE] ALE E LE ee ee Address IEEIIN. (ELETI PCT 


a o ooo NNNM 


| City. 
ii 
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Steel Fireman's Safe [; Hey. 


O Carbide Drills (specify dianieter) | 
J Super-Hack OF 1 [] 3 [16 O 24 0 100 Bugmasters as checked above 
l Extras [] Naval Jelly as checked above O Naval 5 O Qt. O Gal. 


C] Naval Round Saws [] 103060 24 O Air Guns 0 Air Gun | 
O Double depth 


PCTS SSATP l Vi At | 
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“We want to test your 
aptitude for accounting” 


Take our free Aptitude Test. It can start you on the road to increased prestige 


and a high-paid career in one of the most exciting areas of today’s business world. 


by Byron Menides 


H ere is your opportunity to discover whether you 
have the aptitude to succeed in one of the 
world’s best-paid professions— accounting. All you 
need do is take our free Accounting Aptitude Test 
at home, in your spare time. We'll tell you if you can 
be trained for success in this rewarding field. 

Thousands of people who have taken this Aptitude 
Test and developed their skill through our training, 
have gone on to successful careers as accountants, 
office managers, auditors, controllers and business 
executives. 

It makes no difference what kind of job you have 
now. If you have a high school diploma or equiva- 
lent—if you like working with figures—then one of 
the world’s best-paid careers is wide open to you. 


How you learn 
the skills of accounting 


Since 1903, the International Accountants Society 
has been training people, right at home, to be 
accountants. 

One key to the school’s success is its practical 
technique of teaching: you learn by doing. You do 
what accountants do—face the problems they face 
—just as though you were learning on the job. You 
see your skills grow, lesson by lesson. And every 
step of the way, you are guided by faculty members 
who are all Certified Public Accountants. 


Our students succeed 


This personalized training has helped men all over 
the country find prestige jobs in accounting. 

“When I completed my first I.A.S. lesson, I was 
only a clerk...Today my salary is $15,000 per year as 
Director of Purchasing for a multi-million dollar 
business.”—Robert J. Slinkard, Window Rock, Ariz. 

“International Accountants Society has helped me 
gain a much better position...The future looks ex- 
cellent; another promotion only 30 days after re- 
ceiving my diploma. My three promotions doubled 
my salary.”—John C. Miller, Sturgis, Michigan 

“My salary has increased many fold since I started 
studying with I.A.S. Your inspiration and guidance 


Byron Menides is the President of the 
International Accountants Society. He 
was formerly a specialist in international 
surveys with Arthur Andersen & Co., 

one of the world’s largest accounting 
firms, and has held other top positions 

in the business and educational fields. 


have been of priceless value, and your course has 
proved to be a key to my success."—R. W. Engelhorn, 
Los Angeles, California 


Send for free Aptitude Test 


Why not find out if you can become an accountant 
and enjoy the richest rewards business has to offer? 
Send for our free Accounting Aptitude Test today. 
When you complete the test, simply mail it to the 
school. We will grade it and return the test to you — 
without cost or obligation. 

Along with your test, we will also send you our 
24-page brochure, “Your Business Success through 
Accounting," which explains our unique teaching 
method. There is no obligation whatever. 

To get your free Aptitude Test and brochure, just 
fill out the postpaid card attached and drop it in the 
mail. There is no obligation. (If card is missing, 
write to: International Accountants Society, Dept. 
8601, 209 West Jackson Boulevard, Chicago, Illinois 
60606. Give name, address, age and ask for Aptitude 
Test and brochure.) 
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Distortion-free wide-angle mirror 


This Wink panoramic mirror claims to give you 
300 percent more rear vision. It's 34 inches long and 
has five separate sections to eliminate blind spots. 
The multi-angle mirror fits all cars and can be in- 
stalled in less than 15 minutes. The casing is de- 
signed to prevent shattering of the mirror in case 
of collision. Choice of four colors (black, beige, red, 
gray); $19.95 from Fort Wayne Mail Order, 3418 
Loraine Ave., Fort Wayne, Ind. 46807. 


Conelec electronic fuel pump stops vapor lock 


The Conelec fuel 
pump is now avail- 
able for all cars, ————— 
U.S. and imports, 
with adapter kits. 
This pump varies 
its speed to per- 
formance require- 
ments, has no in- 
ternal diaphragm to 
rupture, and is not 
affected by cam- 
| | shaft wear. It as- 
New power-saving cooling fan sures fast starts in 

Made of fiberglass-reinforced hot weather. $25.95 
plastic, Flex-A-Lite fan blades vary plus cost of adapter 
their pitch according to engine kits. Formula 1, 37 
speed. Flex-A-Lite Corp., 6103 118 W. 57 St, NYC 
St. S.W., Tacoma, Wash. 98499. 10019. 


Little windows are smart way to help you check the pressure of your tires 


Little windows in these valve 
caps show red when inflation 
pressure drops. A cap weighs 
less than 14 ounce, so won't af- 
fect tire balance. Available for 
26-, 28-, 30-, and 32-p.s.i. pres- 
sures at $4.95 a set. Robert E. 
Olson Co., 8603 N. New Braun- 
fels, San Antonio, Tex. 78217. 
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= Not recommended 
for drivers under 18. 


Du Pont Golden "7" is the high-performance 
motor oil additive. The one made to give your car 


top power and top performance. | al DONT 


We figure it's not kid stuff. Ji 


Better things for better living...through chemistry 


TUNE UP ELECTRONICALLY 
mmm] ANY CAR EVER MADE! 


COMPACT or LIMOUSINE — ^ 4, 6 or 8 CYLINDER 


vs 
Sen MN I Pele aus pe Mu iul LE Put ut 
- 2 amio E a ESA arc am Er ee 
Sanne sea a 
Se : 


Amazing MOTOR's 


AUTO REPAIR 


v DOMESTIC or Li it ot OUT ot 12 VOLT 
( » POSITIVE or ROUN 
MAN Uu AL wows d With New Improved Model BT-162 
| ! ! | how to 


| DWELL TACHOMETER 


ne E | S SURE ES! STARTS, coru PERFORMANCE an 
n MAXIMUM GAS ECONOMY with MODEL BT-162 
4 MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 


Mec TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
= OVER FOR THE AUTOMOTIVE HOBBYIST AMD EXPERIMENTER. 


‘cx aa The Model BT-162 will perform the services specified below 
ML. X NN in addition te many ai he asks lod numerous fa manion: | 

It is no longer necessary to file points to the Tachometer section of the Model BT- 
smoothness when using the Model BT-162. 162. e To locate a "miss" you need 


Famous Illustrated Manual shows 
how you can fix just about any 


part of 2,300 CAR MODELS, 1962- 


1968, including all new models — 


Quick, Easy, Right the first time! FSSA 

@) TROUBLE-SHOOTER section and Mage 
detailed trouble-shooting informa- | | 
tion thruout helps pinpoint any 
of 4,200 car troubles. 


ON'T waste time, money, energy try- 
ing to guess how g ee cars! Just 
look up job in MOTOR’s New 1968 2-in-1 


Manual. Over 1,196 big pages, 3,200 pics, ILLUSTRATED 


crystal-clear directions make every job “HOW-TO” 
easy as A-B-C. FREE 10-DAY TRIAL. BOOK 
Then $2 in 10 days, $3 a month for 2 

months, then $1.95 (plus delivery charge FREE 
and sales tax), or return book. SEND NO | 
MONEY NOW! Cut out this ad—mail FOR 
with name and address to MOTOR | 


BOOK DEPT., Desk $25, 250 West 55th 10 DAYS 


St.. New York. N. Y. 100 


Print Name....... 


* Po B GB B EBOEPB E OB m. Bod 6 * 5 à à à W &5& à& d d B OP à *» à B oà m 


Address B 8 B P b 8 à B b BÀ B m 9 BÀ B d 5 b d B B à gp m HÀ B Ww EB à B 5» m à WM EP H W E EM 9? PF T FEM 9» T" FE s» £7» P" m LE 
City & Zip 
State.. B 4 B o& 5 EB oR à BOB Bo d B OS PB d B ES HB HON 4 B 4 4G m." s OB EB RP €" RO m» a & *o kb a h , Code, ithe à& E 


The instrument will automatically make only disconnect or "short" the spark 


allowance for any existing “pitting” or 
"wear " © Indicate the most effective point 
setting without removing the distributor 
cap. © Indicate the correct settings for ex- 
ternal adjustment type distributors. © Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. + To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure maximum gas econ- 
omy and quiet engine running, simply use 


plugs one at a time with the Model BT-162 
Switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
is responsible for the malfunction. * 
Cars with automatic transmissions func- 
tion efficiently only if the fluid pressures 
are correctly maintained, Detailed instruc- 
tions show you how to use the 5000 RPM 
range for that purpose. 


Comes complete, ready to use, Tune-up and operating procedure manual — 2 
included, deocriben neta how to make all tests. Also includes manu- $ 95 
facturer's dwell angle recommendations for all cars, The manual is yours 

to keep even if you decide to return the instrument. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


— —— —— i —— — — —— — -—A—X« cÁ—— I-— XX a — —— — — — —X ÓÁ—X 


P. handling and bud: | Same 


get charge) is paid. If | 

not completely satisfied, | ius e X 

return to us, no explana- | eM T r 
Save money! Check here and enclose $23.95 with this coupon and we will pay all shipping 

charges. You shil retan the privilege of returning after 10 day ta for full refund. a 

T a a i a -—— —— -— HÀ. m Rm UR : 
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"Boyle-Midway, Inc., New York, N.Y. 


For the unhandy handyman 


All you wanted to do was loosen the 
rust on the bolt. And what happened? 
The kid was in tears. The bike 
was in pieces. Every tool in the 
toolchest was out. 
A shame, because if you'd 
g@& sprayed on 3-In-One 
Y Household Oil in the first 
ye place, there wouldn't 
be any rust to unrust. 
It'sa good idea to spray 
3. In-One Household Oil on guns, 
garden tools, lawn mowers, anything 
you normally store. 3-In-One 
Household Oil sprays on a complete 
rust-preventing coat of oil. 
Suppose you forget to use 3-In-One 


Household Oil? Nothing to it. Just spray 
on 3-In-One Penetrating Oil. The 
pinpoint spray even lubricates hard- 
to-reach places. Penetrating Oil loosens 
accumulated rust on bikes. Hinges. 
Screws. Machinery. Stuff like that. 

It's for guys who hate the words "fix it." 
Household Oil and Penetrating Oil: 
Two of many ideas from the makers of 
3-IN-ONE? For The Unhandy Handyman. 
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New Van and SuperVan models, with 105.5" and 


123.5" wheelbases, maneuver easily in tight corners. 


Fords all-new Econoline Vans. 


Moving the engine forward start- 
ed a whole chain of better ideas! 
Loadspace became greater than 
any other van. So did payload (it 
goes as high as 3540 Ibs.). Next 
came Twin-l-Beam ride and sta- 
bility! A new V-8! New driver and 
servicing convenience! Your Ford 
Dealer has it: the better idea in 
vans, all-new Econolines! 


Me ) 


New! Twin-I-Beam Ride. New Econ- 
olines give you the front suspension 
made famous in Ford Pickups. 
Twin-I-Beam suspension has two 
front axles for strength and stabil- 
ity; coil springs for easy ride. 


So many better ideas 
they make all others obsolete. 


New! Engine moved forward! 23%- 
3796 more clear floor area. Biggest 
clear floor area of any van. Nearly 
6 ft. wide, over 8*5 ft. long. (Over 
10 ft. long in SuperVan.) 


FORD ECONOLINE VANS 


New! Outside service center. Just 
lift hood to check oil, water, bat- 
tery, voltage regulator, brake mas- 
ter cylinder and more. Everything 
easy to reach. 


AWP 


New! "Driver walk-thru." New en- 


| gine location gives driver easy ac- 


cess to rear load area. Engines 
include two economy Sixes and a 
big new 302 cu. in. V-8. 


€» ..has a better ideo! 
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IGHTNIN 


A. Pan American Airways Flight 214 neared Phila- 
delphia's International Airport on Dec. 8, 1963, ap- 
By flying through proach control asked Capt. George F. Knuth if he wished 
i ing to fly a holding pattern until the high winds and dirty 
storms and triggering weather of a line squall cleared enough to improve land- 
lightning flashes ing conditions. 

against targets on A m — puen on Keep then 20 
| A" ! minutes later routinely radio or a landing clearance. 
earth, researchers are That was the last normal transmission from F light 214. 
learning more about Eight minutes later, approach control was horrified to 
this immense force hear this cry of distress: “Mayday, Mayday, Mayday! 

| | Clipper 214 out of control. Here we go!" 
and what can be done Of the 140 people on the ground near Elkton, Md., 
to protect you who saw the Boeing 707 plunge like a fiery comet and 
' plough a great crater in an open field, at least 72 said 
lightning ripped out of the drizzly skies and stabbed the 
plane with a ball of fire. Twenty-three others witnessed 
By THORN BACON the explosion that filled the air with fragments of flaming 

metal. 

The verdict of the Civil Aeronautics Board for the 
tragedy that took the lives of everyone aboard—73 pas- 


Continued 


Science is studying how lightning acts on missiles, airplanes, boats, 


sengers and eight crewmen-— was that 
lightning ignited the air-fuel mixture in a 
fuel tank. 'The left wing blew apart. 

Not only is research moving swiftly to 
make the bigger and faster aircraft of the 
future less vulnerable to electrical dis- 
charges, but a whole new lightning tech- 
nology is being developed. By hunting, 
bottling, trapping, filming, and even trig- 
gering lightning, the new science has dis- 
covered these extraordinary facts: 

e The old idea that rainfall makes 
lightning has been reversed. Lightning 
is the rainmaker. And people in the 
Middle Ages who tolled bells, supposedly 
guided by superstition, to so scare away 
thunderstorms, may have had a more 
scientific effect: breaking up raindrops by 
the shock waves from their church bells. 

e Missile-guidance systems are partic- 
ularly vulnerable to lightning. As a re- 
sult of perfected knowledge of how light- 
ning acts on missiles and jets, like the 
Supersonic Transport, new safeguards are 
being designed to protect miniaturized 
solid-state circuitry from lightning dis- 
charges. 

e New information about ball light- 
ning explains some UFOs as strange but 
natural phenomena and promises the key 
to unrestricted space travel through hy- 
drogen-atom fusion. 

è Some old safeguards have been reaf- 
firmed and some new ones have been sug- 
gested for protection during a storm, par- 
ticularly for boat owners. 

Lightning damage to pleasure craft has 
become more common because the ma- 
jority of modern boats are of plastic or 
wood-plastic construction. A foolproof 
way to make a boat safe against thunder- 
bolts, particularly for masted craft, is to 
install a continuous conductor—a metal 
strip at least eight inches above the high- 
est part of your boat. Bond all metal 
components to the strip and attach a 


BLAST.PRESSURE GAUGE 


pointed conductor to the top of it. The 
strip should terminate at a grounding 
plate, at least one foot square, on the bot- 
tom of the hull. In an emergency, a cop- 
per wire connected to the highest piece 
of metal and trailed overboard, will also 
provide an electrical path for lightning. 

A car is one of the safest places to be, 
provided it has an all-metal top, for an 
auto is like a Faraday Cage and light- 
ning will not enter a metal box but is 
conducted around it. 

Lightning often side-flashes erratically 
even in houses protected by lightning 
rods. During a storm, stay away from 
lightning-attracting objects: radiators, 
fireplaces, ranges, sinks, telephones, and 
electrical equipment. Make certain that 
radio and TV antennas are grounded. 

Lightning, the rainmaker. While the 
rain-from-lightning idea mentioned ear- 
lier is not new, it has just been proved 
scientifically. Drs. Bernard Vonnegut of 
the State University of New York and 
Charles Moore of the New Mexico Insti- 
tute of Mining and Technology, with two 
associates, E. A. Vrablick and D. A. 
McCaig, rigged up a sophisticated array 
of instruments to test the theory that 
lightning is often followed by a rapidly 
intensifying “echo” in a storm cloud, then 
sudden whooshes of rain. 

First in the Grand Bahama Island and 
later, during the summers of 1961 and 
1962, at Mt. Withington, N.M., the team 
photographed, radar-scanned, and timed 
sequences of lightning and rain, and mea- 
sured quantities of precipitation. From 
repeated observations, they figured out 
that somehow lightning accelerates the 
process through which raindrops com- 
bine in a storm cloud. 

One explanation is that electrical forces 
drive highly charged positive droplets 
through a cloud at a furious pace. These 
droplets attract, and collide with, nega- 


Trailing edge of F-100F 
shows gear for triggering 
lightning strokes. To date, 
planes in Air Force pro- 
gram have taken 55 
strokes. These are ana- 
lyzed, and planes exam- 
ined for burn scars, pits. 
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your car and your home 


tive ones. The collisions neutralize the 
positive droplets, which, by their union 
with the negative ones, grow so big that 
they fall quickly and add to their size by 
repeated collisions. 

Another method by which lightning 
can make gushes of rain—one that the 
bell ringers of the Middle Ages may have 
figured out—has been explored by Dr. 
Duncan Blanchard of the Woods Hole 
Oceanographic Institution. This is the 
acoustical or shock effect of a lightning 
stroke. 

Fracturing water drops. Blanchard has 
learned that by firing explosives in a wind 
tunnel with shock waves comparable to 
lightning bolts, he can jolt or fracture 
single water drops into five to 20 droplets. 

Another scientist, Dr. Guy C. Goyer 
of the National Center for Atmospheric 
Research, Boulder, Colo., has twice re- 
produced the “echo” effects of a lightning 
stroke by hanging a balloon, strung with 
explosives, over “Old Faithful,” the gey- 
ser at Yellowstone National Park. Goyer 
set off the charge when the geyser erupt- 
ed, sending its mists aloft. Once, hail- 
stones fell for half a minute. Another 
time, a sudden shower poured out of the 
geysers plume as it drifted down the 
valley. 

Farmers in the Po River Valley of 
Italy have long shocked thunderclouds to 
reduce hail damage to crops. Shock waves 
produced by exploding rockets soften the 
rime ice that has formed around rain- 
drops and the hailstones shatter when 
they strike ground. 

The implications of triggering consis- 
tent gushes of rain by lightning are in- 
triguing, muses Vonnegut, but controlled 
rainmaking must wait until science knows 
much more about the mystery of the 
whole atmospheric engine. 

To delve into this mystery, one group 
of investigators has borrowed and refined 
the techniques of Benjamin Franklin’s 
famous kite-flying studies. In what seems a 
indeed perilous experimentation in Flori- 
da waters, on a research vessel aptly 
named Thunderbolt, Dr. M. M. Newman X 
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and co-workers of the Lightning and 
Transients Research Institute have trig- 
gered fantastic streams of lightning. In- 
Continued 
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Fine wire carried aloft by rocket triggered these 
lightning strokes against the research vessel Thun- 
derbolt. Photo shows plasma energy in a single 
stroke followed by 30 restrikes on the ship's deck. 


stead of a kite, they fire rockets, carrying 
a fine wire 500 to 1,000 feet high, directly 
under a thundercloud. The rockets dis- 
turb the electrical equilibrium beneath 
the cloud and a lightning stroke comes 
ripping down, hits the rocket, and vapor- 
- the wire that guides the bolt into the 
ship. 

In a single day in August, 1966, with 
23 rockets fired, each carrying some 300 
feet of wire, 17 lightning strokes from a 
cloud 3,000 feet overhead zeroed in on 
the instrumented impact point on the 
ship's deck. 

Vulnerable jets. But Newman and his as- 
sociates are triggering lightning for a more 
compelling reason than 
simple scientific curios- 
ity about currents, blast 
waves, and channel 
characteristics of bolts. 
As J. D. Robb, a col- 
league of Newman, 
explains: “We have 
learned that when light- 
ning strikes a missile or 
a jet transport, most of 
the electrical charge 
flows over the skin, but 
tiny impulses can pene- 
trate and cause a surge 
which, in the case of a 
missile, might then dis- 
rupt programed flight information in the 
guidance system. 

“Imagine the calamity if lightning 
sparked a false course for a fully armed 
missile!" 

Lightning has always posed a hazard 
to aircraft, but never so great as now. 
The major reasons are size and the ma- 
terials used in aircraft fabrication. 

A jet transport is about one-tenth as 
big as the Empire State Building. But 
because the electric field at higher alti- 
tudes is greater than it is near the ground 
an airliner in a storm develops as high a 
potential for triggering lightning as the 
world's tallest building. 

There are three basic ways an air- 
craft or missile in flight can be struck by 
lightning: 

1) It may fly into a lightning discharge. 

2) The leader of a developing light- 
ning discharge may pass through an air- 
plane. 

3) An airplane in flight develops elec- 
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First popcorn sampled by man was prob- 
ably popped by lightning-set grass fires. 
The seeds at left are really tiny ears of 
corn, the forefather of today's varieties. 


trical discharges on its surfaces, which, 
though small, are great enough to inten- 
sify the electrical field of a thunder- 
storm, thus itself initiating a crippling 
thunderbolt. 

When lightning makes a strike on an 
airplane, the results—if not deadly—are 
always scary, as a machinist stationed 
in the plastic nose cone of a P2V Navy 
patrol bomber found out in 1959. A bolt 
struck the plastic cone, coursed up the 
machinist's right leg after burning his 
shoe, exited near his right shoulder, en- 
tered the backrest of his metal seat, then 
rammed on through the fuselage, shearing 
rivets and finally stripping away the 
plane's stabilizer. Phy- 
sicians who examined 
the machinist thought 
he escaped death be- 
cause his shoulder was 
resting against the met- 
al seat. 

Making planes safer. 
As a result of lightning 
studies on the vessel 
Thunderbolt, hundreds 
of sorties by instru- 
mented Air Force F- 
100Fs into thunder- 
storms to invite light- 
ning attacks, probes of 
wreckage of such dis- 
asters as the 1963 PanAm tragedy and 
other suspected lightning-induced air- 
craft failures, the Federal Aviation 
Agency is currently aiming at maximum 
lightning-foiling fail-safe modifications. 
These include changes, not only in pres- 
ent electronic circuitry, but in aircraft- 
radome metals and plastics. 

Priority studies have already revealed 
the perils of combining lightning and 
fuel vapors. Direct strokes can ignite 
fuel vapors in a tank, cause internal 
sparking, or induce high voltages in fuel- 
probe wiring. Also, flames can move 
through vent systems from vapors ignited 
at vent outlets by plasma balls, blast 
pressure waves, or showers of lightning 
sparks. 

In the past year or so, the intensified 
struggle to understand phenomena in the 
fields of plasma and atmospheric physics 
has revealed some hitherto unknown facts 
about the behavior of ball lightning that 


[Continued on page 172] 
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-Aand how you can avoid it 


Poisoned in your own home? It's probably happened 
to you already. It could easily happen again 


By LAWRENCE GALTON DRAWINGS BY HERB ANTHONY 


ow striking down at least two million 
Americans a year—more realistical- 
ly, according to some authorities, four 
times that many—food poisoning can get 
you and your family all too easily. It's 
increasing to the point where it ranks 
next to the common cold as a cause of 
illness. 
It can get you any time of year but is 
most likely to hit in summer. 


And it can get you in surprising Ways. 
Usually, there's what you'd expect—acute 
gastrointestinal distress. But recently 
investigators have been discovering that 
food poisoning can, and surprisingly of- 
ten does, cause respiratory symptoms 
like those of a cold, flu, or worse. 

In Sacramento, Calif., not long ago, a 
28-year-old policeman, his younger sis- 

Continued 
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Every year as many as eight million suffer from some form 


ter, and his two-year-old daughter had 
to be rushed to a hospital after eating a 
homemade venison dish. 

Three days after first sampling and 24 
hours after eating a lot of the preserved 
venison, the two adults developed double 
vision, and swallowing and breathing dif- 
ficulty; the child had drooping of the 
eyelids, unsteady gait, severe weakness. 


Nip and tuck 

It.took heroic measures—including in- 
travenous shots of antitoxin and a surgi- 
cal opening through the neck into the 
windpipe to aid breathing—to pull them 
through. 

They were lucky. Sixty percent of 
botulism victims die. 

Botulism is caused by a poison pro- 
duced by a bacterium called Clostridium 
botulinum. If spores get into food that 
isn't heated enough to destroy them, and 
the food is then canned or vacuum- 
sealed, the spores flourish and produce 
their lethal nerve-attacking toxin. 

If the victim is gotten to a hospital at 
the first indications of nervous-system 
poisoning—visual disturbances usually 
show first—there's a fighting chance anti- 
toxin and other measures will help. 

Best protection is scrupulous care any 
time foods are preserved at home. Urges 
the Public Health Service: Tell your 
wife to steer clear of the cold-pack meth- 
od of canning food. It can't be relied 
upon to kill spores. Pressure-cooking 
kills them; so do the high-temperature- 
plus-pressure methods used by commer- 
cial canners. 

In Chicago it was just one more of the 
many incidents you read about: Thirty- 
seven people at a party were taken to 
nearby hospitals when they became vio- 
lently ill after eating a buffet of ham, 
turkey, deviled eggs, salami, bread, and 
macaroni and potato salads. 

The foods had been prepared in ad- 
vance, of course—which is all right. But 
they'd been left unrefrigerated for five 
hours before being served. 

The problem: staphylococcal food poi- 
soning. 

It can make you pretty sick. Like the 
bugs that cause botulism, staph bacteria 
produce a toxin—but this one causes 


46 | POPULAR SCIENCE 


nausea, vomiting, cramps, diarrhea, and 
occasionally headache and fever. 

This fast-acting toxin can lay you low 
in two to four hours. Fatalities are rare. 
In about six hours, you may be still shaky 
but you're over the worst of a grim or- 
deal. Staph are tough, ubiquitous bugs, 
commonly involved in skin infections— 
and food handlers with infections can 
cause staph food poisoning and ought to 
be barred from touching food. 

Refrigeration to inhibit staph growth 
in foods is essential at any time of the 
year, but particularly in hot weather. 
This is especially important for foods in 
which the bugs thrive best: those with 
milk, eggs, meat, poultry, fish, or shell- 
fish, including such dishes as cream pies, 
custards, and potato salads. 

Any leftovers, even if stil warm, 
should be promptly refrigerated. And if 
youre planning a picnic, take as few 
such perishable items as possible—and 
use a cooler for any you do take. 


The new bug 

Actually it's not new—just newly rec- 
ognized by scientists and still virtually 
unknown to the general public: Clos- 
tridium perfringens. 

Perfringens-poisoning symptoms de- 
velop anywhere from eight to 22 hours 
after eating; you'll have acute abdominal 
pain and the “runs.” Recovery time? 
About 24 hours. 

In 1960, U. S. researchers—in what is 
now the National Center for Urban and 
Industrial Health in Cincinnati—began 
developing a simplified method of identi- 
fying bacteria. Of food-poisoning cases 
reported in a recent eight-month period, 
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S 
eadliest form of food 
There's a fighting chance if victim gets to hospital. 


of food poisoning 


more than half were due | | 
to perfringens. 

Most commonly, | 
meats, meat dishes, and | 
gravies are involved. 
This, says Dr. H. W. 
Walker of Iowa State 
University, a perfringens | 
specialist, is because the 
bug thrives best where 
there is a plentiful supply of meat fat. 

It's possible to get a case of perfringens 
poisoning from restaurant foods kept for 
long periods in steam tables where the 
temperature is allowed to drop below 
140 degrees. But perfringens poisoning 
very often is home-grown. And the rea- 
son lies in an old, common household 
practice—letting newly prepared foods 
cool off before refrigerating them. 

The practice grew from the idea that 
unless foods are cooled to room tempera- 
ture, they'll sour under refrigeration. It's 
exactly the reverse. Says the Public 
Health Service: “Souring is caused by 
spoilage organisms. They grow in the 
food when it is held at favorable temper- 
ature. Prompt refrigeration will prevent 
souring, not cause it." 


The secret: rapid cooling 

All that's necessary to prevent per- 
fringens poisoning, authorities say, is to 
cook food to a temperature above 140 
degrees and, unless you eat it immediate- 
ly, cool it quickly to below 40 and keep it 
cold. If a large quantity of meat stock or 
gravy is to be refrigerated for later use, 
it’s even advisable to insure rapid cooling 
by setting pans of the stock or gravy in 
cold water and stirring. 

Salmonella poisoning was almost a 
medical curiosity in the U. S. a genera- 
tion ago. Today, says Dr. Alexander 
Langmuir of the National Communicable 
Disease Center in Atlanta, “‘it has become 
a major national problem." 

Cases reported annually have swollen 
from 504 in 1942 to as many as 24,000 
recently—and this is only the visible top 
of the iceberg. Because not all cases 
seen by physicians are reported by them 
to public health authorities—and because 
many victims don't seek medical aid— 
the true incidence is believed to run as 


The old household prac- 
tice of letting foods cool 

off before  refrigerating 
p them is an invitation to 
à / b perfringens poisoning. 


high as some two million cases annually. 

In Seattle, not long ago, three families 
sat down to feast on a 15-pound turkey 
that had been roasted 10 hours over a 
charcoal fire. The drumsticks were a 
little rare but the families found the bird 
delicious and only remembered the not- 
quite-done drumsticks when they came 
down with acute intestinal upsets next 
day. A few days later, two other families 
were laid low after eating turkey bought 
from the same supermarket chain. 

Salmonella organisms are often pres- 
ent in animals, particularly poultry. The 
bugs may come from infected animal 
feed. And when an infected bird enters a 
giant modern processing plant, other birds 
being processed, and the handlers, may 
be contaminated. 'Then the widespread 
distribution of packaged foods made pos- 
sible by today's marketing methods can 
spread the disease far and wide. 


Salmonella is a tough problem 

When salmonella-contaminated food 
gets into the human intestinal tract, an 
attack of vomiting, diarrhea, headache, 
fever, and cramps may follow in 12 to 48 
hours. If you're healthy and have a lot 
of resistance, it may take heavily infected 
food to bring you down. Infants, young 
children, the elderly and sickly are most 
susceptible—and in them a relatively few 
salmonella organisms can be enough to 
bring on an attack; for them, a severe 
attack can be fatal. 

The salmonella problem is tough be- 
cause it can pop up in almost any food. 
In the fall of 1966, hundreds of tons of 
nonfat powdered milk had to be recalled 
from 76,000 retail stores across the coun- 
try because the shipments were suspect- 
ed of having been infected by salmonella 
in an Illinois plant. 

[Continued on page 178] 
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Chrysler Newport's new front bumper is wrapped by Pontiac and Chevrolet. Entire front end looks 
completely around the grille, in the manner started considerably lower and wider than on '68 models. 


What's up? Longer wheelbases, 
new bodies appearing sooner than 
planned — but fewer body styles 


By JIM DUNNE / PS Detroit Editor 


he car lines with the real news this 

year are something more than just mod- 
ified '68s. They're a new generation of 
cars, and they'll give you a pretty good 
idea of what Detroit is planning for your 
car of the '70s. 

In June and July PS we told you about 


New fender line on Chrysler Newport blends smooth- 


ly with the new and more sloping hood as well as 


po 


-H 


the new engines and new safety features, 
and we have been showing you — as we 
continue to do — what the new cars look 
like. Now, taking a close look at the most 
significant of these new models, we see 
seven important trends: 

e Major styling changes to come at two- 
year, rather than three-year, intervals. 

e Reduced number of body styles. 

e Bodies engineered, from the ground 
up, for passenger crash protection. 

e Growing use of rubber bumpers. 

e Wider tires as standard equipment. 

e Improved utility in station wagons. 


the carry-over roof line it shares with Dodge and 
Plymouth, Wheelbase is unchanged at 124 inches. 


Fresh Surprises 


All big Buicks are fully restyled, with some influence 
from the Riviera, and some all-new lines, 


at 
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Pontiac Bonneville gets part-rubber part-steel front 
bumper, but shows few changes in sheet metal. 


e Longer wheelbases on standard cars 
(but negligible growth in overall length). 

The 1969 Mustang, Cougar, Camaro, 
and Firebird are the first models on the 
two-year restyling cycle; the others are 
expected to follow as soon as the manu- 
facturers can gear up for it. In return, each 
model range will be simplified. 'T'here will 
be fewer basic bodies, and more com- 
monality of parts between sister makes. 

Detroit's safety changes for the coming 
year cover a wide spectrum. General 
Motors has steel girders built into the 
doors of its big cars to act as a barrier 
in side collisions, Ford's controlled-crush 
frame will take some of the jolt out of 
front-end crashes. An antiskid device Ford 
has ready for the T-bird will stop the cars 
much more quickly in emergencies, espe- 
cially on slippery pavement. 

The real significance about these three 
safety innovations is the fact that none 
of them is required by the federal govern- 
ment. All were initiated, developed, and 

[Continued on page 177 ] 
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Pontiac Firebird gets new grille and hooded fender 
cutouts (this prototype has 1968 rear fenders). 
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Lincoln-Mercury's Cougar gets a completely new 
body after production run of only two years. 


Oldsmobile Toronado remains basically the same 
car but shows styling refinements in the tail end. 


Ford Mustang, fitted with high-performance 428 V-8, 
has “power bulge” and a dummy air scoop on hood. 
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The shape of 
things to come 
from GM: 


Semi-fastback roof line has big window with metallic 
coating for de-icing. Trunk is about 10 cubic feet. 


By JIM DUNNE / PS Detroit Editor 


Grand Prix has rectangular headlights, antenna in 
windshield molding. It does not have rubber bumper. 
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| of technical and comfort options. 


truly advanced car that 
Is destined to influence 
the entire General Motors 
lineup for years doesn't ap- 
pear very often. The last 
one was the Buick Riviera, 
six years ago. Now it's 
Pontiac’s turn. The '69 
Grand Prix contains the 
styling elements that wil! 
set the trend for the '70s, plus a number 
And 


all the latest safety engineering. 


—_ 
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For a look at the background of the 
new Grand Prix, think of it as a new GM 
weapon against the Thunderbird. Sales 
of Ford's T-bird continued to grow after 
Buick pitched the Riviera against it, and 
the Olds Toronado hardly dented the 
T-bird market. Now Pontiac is getting 
ready to attack. 

The weapon is a completely new car 
with a highly esteemed name. 'The price 
will be pegged below the 'T-bird's. First 
reactions among Detroit insiders are that 
it has “all the looks of the Mark III—at 
half the price!” 

The body. 'The Grand Prix is built up 
on a wide perimeter frame and has its 
own Fisher G body, shared with no oth- 
er model. The body substructure is en- 
gineered to protect occupants in side 
collisions. An electrically heated back- 
light and a hidden antenna are extras 
dropped in to add to the overall fresh- 
ness of the GP package. 

Why is GM coming out with a new body 
now, when the rest of Detroit is fighting 
to reduce the number of body styles? 
Its part of a long-term plan. The G 
body will be given to other divisions 
after Pontiac has had it exclusively for 
one year. It will replace the expensive 
low-volume E body (Riviera, Toronado, 
Eldorado). 

The G body carries a lower production 
cost for two reasons: Volume will be 
higher, and it has many underbody parts 
interchangeable with the A body (Che- 
velle, Tempest, F-85, Special). In fact, 
the G body can be described as a 
stretched A body. The distinctive GP 
styling hides it, but the G body is all 
“A” from the cowl back (with addition 
of the side armor). Ahead of the cowl, 
the G body has no carry-over parts. 

On the inside. To meet the competi- 


Instrument panel has a 
“wraparound” design, and 
the center console is mainly 
on the driver's side. 


tion, passenger comfort in the new GP 
wil be luxurious. Bucket seats and a 
center console will still be standard 
equipment. The new instrument panel 
wil be concave, wrapping around a 
drivers forward viewing range so that 
all controls and gauges point to the driv- 
ers face. The space given to instru- 
ments is slightly wider than the diameter 
of the steering wheel, freeing the rest of 
the panel of knobs or other hazards. The 
right side of the panel drops down and 
connects to the center console, forming 
a vertical surface for additional gauges. 

A special shelf along the interior roof 
rail provides shoulder-belt stowage. 'This 
shelf blends in with the headliner to tidy 
up the inside of the car. Fixed headrests 
and a locking steering wheel, GM’s safe- 
ty and theft-prevention features for the 
1969s, are also new. 

The engine. Pontiacs 400-cubic-inch 
V-8 will be standard, with the 428 the 
top option. ‘Turbo-HydraMatic will be 
standard, as will single-piston floating- 
caliper disk brakes on the front wheels. 
The car should have exceptional per- 
formance in every way. 

How will it sell? Pontiac hopes to 
break the 100,000 mark in the first 12 
months. From what I've seen of this car, 
they'll make it with ease. 


Facts on the Grand Prix 
1969 GP 


1968 GP 


Wheelbase ........... 
Overall length ........ 
Overall width 
Overall height 
Overhang, front ....... 
Overhang, rear .. 

Front track 
Rear track 
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ME...FLY A 


Every four minutes, another 
guy or gal joins the private- 
pilot crowd—for traffic-free 
journeys, fun at faraway 
glamour spots, and the sheer 
thrill of taking off on wings 


By CURTIS MITCHELL 


his is the age of wings. The big bag 

| these days for an astounding num- 

ber of down-to-earth men and women 

is their gas-up-and-go enjoyment of 
private flying. 
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Visit any of America's 10,000 air- 
ports and see the swarms of wings in 
the sky. Right now we've got over 
491,000 pilots flying 107,000 airplanes. 
Last year some 190,000 students joined 
the heavenly parade—up one-third over 
the previous vear. 

Every four minutes a new pilot grad- 
uates from flight school and earns a 
pilot's ticket. Even teen-agers in hun- 
dreds of high schools are being taught 
the elements of piloting. In 10 years, 
the way things are going, something 
like a million swinging fliers will be 
doing their thing aloft. 

Some private fliers are rich, some 
famous—but most are wage-earning 
people who got into flying because they 


An airplane of your own offers a magic carpet to 
whisk you to fun and adventure at distant places. 
Here, a flying couple's Cessna 150 swoops down 
from sky at Mexican resort of Acapulco, on Pacific 
coast. Craft comfortably carries two adults plus lug- 
gage, and provides optional seating for two children. 


couldn't help themselves. Their hearts 
leap at the beauty of a polished and 
tapered wing, a sun-dappled cloud 
deck, the mirror finish of fish-filled 
lakes that other fishermen may never 
get to see. 

What people ask first. How does fly- 
ing enter the life of the average family? 
For most wives and mothers it begins 
with the question, “How safe is it?” 
Pilots aren't kidding when they reply, 
“The most dangerous part of flying is 
the ride to the airport.” A recent 
safety survey shows that a man’s 
chance of becoming involved in per- 
sonal injury or property damage is 15 
times greater in a car than a plane. 
Continued 
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Flier takes off in his Piper Cherokee 235C. Be- 
low, Beech Bonanza E33A serves fishing party. 


Find out here how to get a $5 flying lesson—and free sample pag 


A principal ingredient of safety is com- 
mon sense. Flying schools preach it with 
blackboard slogans like “Don’t take no- 
body's word for nuttin’.” They tell of a 
hasty air traveler who flew his Bonanza 
into a busy field, asked for servicing, and 
rushed off into town to make a call. Back 
again and told by the flight attendant, 
"You're gassed to the top," he jumped 
right into his plane and roared away. 
Thirty minutes later, he crashed. The gas 
monkey had filled the tanks of the wrong 
Bonanza. Private pilots who want to en- 
joy their Social Security benefits always 
fly by checklist—and do their own check- 
ing every time. 

What's the tab? After safety, cost is the 
big hang-up for most families. 

If vou opt for a brand-new plane, a 
two-seater is available for about $6,000 
—the Champion, or American Aviation's 
Yankee. For under $7,300, you can own 
a Cessna 150, which many schools use for 
teaching. For less than $9,000, you can 
have the two-to-four-place Piper Chero- 
kee 140 or the four-place Darter of the 
Aero Commander family. Others—say, 
the Piper Cherokee 180, Cessna Skyhawk, 
or Beech Musketeer Sport--come at prices 
ranging up to $4,000 or so more. 

Zooming to the $20,000-30,000 bracket, 
you can have a Beech Bonanza, a Mooney 
Executive, or a single-engine but speedy 
and long-range Cessna Centurion. If 
you've got oil wells in the family, you can 
go far higher. 

Most new owners, however, start mod- 
estly with a secondhand craft—like a Cub, 
Aeronca, or Luscombe. These jobs are 
shopworn and the prices show it, but they 
provide transportation about as depend- 
able as old Dobbin. A J-3 Cub or an 
Aeronca, vintage unknown, can cost from 
$1,000 up or down a few hundred; an all- 
metal Luscombe, up to $2,000. But the 
bargain buys always seem to need a new 
fabric job that can cost another $1,200. 

For that money you don’t buy speed. 
These are slow boats, but the greatest for 
sharpening a beginner’s skills. Later you 
can trade up to a speedier used Colt, 
made by Piper, for $2,500; a Stinson, old 
and reliable, for $4,000; or a third- or 
fourth-hand Beech Bonanza for upward 
of $5,000. 
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How about upkeep? An old J-3 Cub 
will travel at bargain rates—about four 
cents a mile. For a new Aero Comman- 
der, it's eight or nine. Not many autos 
can do better. On the ground you'll spend 
another thousand, maybe two, each year 
for hangaring, tie-down, inspections, an- 
nual overhauls, landing fees. 

Still interested? 
shown by the number of takers of a spe- 
cial $5 offer by some dealers: 

How to be an instant pilot. Take a fiver 
out of your wallet and walk into a dealer's 
office with a coupon from some Piper or 
Cessna magazine ads. He'l put you in 


the pilot's seat before vou can say Eddie’ 


Rickenbacker. He'll take off and you'll 
take over. As an ad says, “It’s no dream 
—you're really flying." 'Then he'll make 
the landing. 

Its fun, but no mere joyride. The 
whole idea of it is an honest-to-goodness 
fiying lesson— priced at a small fraction 
of the usual cost, just for your first time 
at the controls, to introduce you to the 
experience of piloting. 

If this is your dish, PS can furnish you 
one of these $5 coupons on request, by 
special arrangement with Piper and Cess- 


Thousands are, as 


na. Address your request to Private Fly- : 


ing Editor, POPULAR SCIENCE, 355 Lex- 
ington Ave., NYC 10017. Specify whether 
you wish a Piper or Cessna coupon; en- 
close a stamped self-addressed envelope. 

here's no obligation—but take that 
ride, and you may find yourself hooked. 

Winning your wings has two parts: 

First you go to ground school—for basic 
principles of flying, navigation, and such. 
This leads up to the Federal Aviation 
Administration's written examination. 
Until you pass it, no matter how well you 
fly, you get no government license. 
Ground schools often hold night classes 
and the course runs for 10 weeks. The 
charge is usually under $100. 

Many learners, instead, subscribe to 
one of the leading home-study courses, 
such as one put out by the Jeppesen 
Company of Denver. Studying its ma- 
terials in his own den, a prospective pilot 
can prepare for the exam--and pass it 
with flying colors, as thousands do. The 
schooling at home usually costs one-fourth 
to one-third as much as the other kind. 


of a ground course for home study 


PS can furnish you, by arrangement 
with Jeppesen, free sample pages of its 
Private Pilot Course for home study 
which is available through aviation deal- 
ers for $19.95. To get the sample pages, 
address a request to Private Flying 
Editor, POPULAR SCIENCE, 355 Lexington 
Ave., NYC 10017, and be sure to include 
your name, address, and zip code. 

But flying skills take a real airplane 
and a real instructor. Uncle Sam specifies 
at least 40 hours of preparation. Most 
students need more. One operator told 
me, *My students average 25 hours of 
dual and 40 hours of solo before they get 
a ticket." Dual instruction at most east- 
ern airports costs $20 to $25 an hour. 
When a flier can solo, he rents his plane 
for $12 to $16 an hour. 

Some schools advertise a course sup- 
posed to win a license for as little as $500. 
Most candidates say they pay a lot more. 
And if they want enough instrument fly- 
ing to qualify for all kinds of weather, 
they will spend another $1,000. 

Flying club is a help. For the economy- 
minded, joining a flying club is ideal. 
Usually a dozen or so members have com- 
bined their money to purchase a trainer. 
. A newcomer buys a share by paying an 
initiation fee of $100 to $200 or more. 
Rent of the plane to members is about 
half of what a flying school would charge. 
To a full-fledged pilot, a flying club offers 
another advantage: By prior arrange- 
ment, a member can often rent the club 
plane for a weekend or a vacation. 

At the end of his training, on passing 
his checkout flight with an FAA exam- 
iner, a student gets his private license. 

The whole thing can be surprisingly 
brief. Flying twice a week, many win 
their ticket in a single summer. 

For a new pilot, alluring vistas lie 
everywhere. In a few hours, he can be at 
a vacation spot days away by motor. 

A flying salesman put his wife and 
three kids in his craft and dropped in on 
his mother 1,200 miles away—for $200, 
instead of $500 for airline tickets. 

Fly-ins represent the social side of pri- 
vate flying. Announcements decorate air- 
field bulletin boards like school-play 
posters on Main Street—the Skydusters' 
Annual Dinner Dance, the American 


Studying ground-school lessons at home with Jep- 
pesen's Private Pilot Course, prospective pilot learns 
basic principles of flying—and also gets practical 
tips, including the two examples shown below. 


"Walk-around" like this, 
to check plane before tak- 
ing off, is common-sense 
safety rule. Checklist, ac- 
companying this diagram 
in Jeppesen course, tells 
what to inspect at num- 
bered points on route. 


Filing a VFR flight plan, on FAA form, is optional 
with private pilot—but recommended for a long trip. 
Along way, people will then be keeping an eye on his 
flight; in case of any trouble, help will be prompt. 


Navion Society Fly-In, the How-To-Use- 
Your-Radio Fly-In, countless others. 
Continent-hopping has a glamour all its 
own. The time it takes depends on your 
rating. If a pilot is not rated for instru- 
ment flying, he travels VFR (for Visual 
Flight Rules). That means that he beds 
down at night, and twiddles his thumbs 
when the clouds sock in. If he is instru- 
Continued on page 169] 


AUGUST 1968 | 55 


31 Lr ^ t 
- T,» wa. in = 
7 he 
D a Uo E i ad : A v 
i TM i si = i 
x fe mle ay + a bo i ; " 
Nani” T gt i a r mE 
1 11 us EN Tug, 


reg 


Navy antisubmarine patrol plane undergoes icing 


" 
a 


tests in huge icebox. Technicians adjust controls to | 


World’s biggest icebox—in Florida? 


Yes, it's the Air Force Climatic Labora- 
tory at Eglin AFB, Panama City, Fla. Keep- 


ing pace with the advance of technology, 
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"Flat" antenna expands in space 


The “tentacles” of this spider-like space 
antenna are being adjusted by William C. 
Burkitt of the Martin Marietta Corp., who 
designed it for stowage in the nose of a 
rocket. The lightweight unit folds into the 
diameter and thickness of a manhole cover. 
When rocketed into space, the antenna opens 
to a diameter of eight feet. 
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the huge facility, established more than 20 | 
years ago, has weather-tested everything 
from Army boots to nuclear bombers. A 


“Phantom” cyclist really glows 


This driver demonstrates a new reflec- 
tive sheeting developed by 3M Company to 
protect  night-riding motorcyclists. The 
sheeting has up to 90,000 tiny glass beads 
per square inch that bounce light back to its 
source. It makes the bike and rider appear 
200 times brighter than if they had been 
outlined with ordinary white paint. 


bur degrees below zero. 


12,000-ton-capacity air-conditioning system 
can now drop temperatures in some test 
chambers to 105 degrees below zero; others 
produce heat up to 300 degrees. Any kind 
of weather can be manufactured to order: 
ice, snow, rain, sandstorms, 100-mile gales, 


b 


Office intercom has video screen 


Here's a desk intercom that links up to 10 
persons on an audio-visual circuit. Each 
speaker shows up in turn on the screen as 
he speaks. The screen is 41% inches high 
and 33$ inches wide. The system has 315 
scanning lines and a frequency of 24 frames 
a second. Toshiba has installed it experi- 
mentally at its lab in Kawasaki, Japan. 


Parka-clad technician checks fuel tanks and compressors during a test. 


Ly 


PHOTOS BY DENNIS J. CIPNIC O 
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simulated altitudes to 200,000 feet. In test- 
ing aircraft, as above, exhaust gases are 
piped outside directly from the plane’s en- 
gines. The laboratory is housed in a hangar 
big enough to hold several B52s, and is avail- 
able to all the services. 
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Swingin’ stereo for cyclists 


This new stereo tape deck is built into 
a motorcycle gas tank and has speakers 
molded into the sides. It was built by Gary 
Littlejohn, a North Hollywood, Calif., cus- 
tomizer. He says stereo separation is ex- 
cellent. If vou don’t want to use tapes, the 
unit takes a small AM-FM tuner. Littlejohn 
says it can be fitted on any bike. 
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In lined anorak, helmet, boots, and gloves, Davis felt safe and comfortable throughout the trip. 
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With the right motorbike, a transcontinental 
— test trip can be a pleasure 


MONROE, LA. 


By JIM DAVIS 


A NYONE who would ride a motor- 
cycle across the United States during the 
winter must be nuts. Thats what my 
skeptical friends told me before I took off 
with one of the new BMW R69US ma- 
chines from Daytona Beach, Fla, to 
Burbank, Calif. As I sat knee-deep in 
snow in Texas, with the wind howling 
and temperatures hovering around the 
10-degree mark, I began to think they 
might have been right. 

Until just lately, motorcycles have 
been considered good transportation, fun 
to ride, and economical—but never ter- 
ribly reliable. In the past, I had made 
other cross-country jaunts on various 
makes of motorcycles, and had run into 
every sort of trouble imaginable. I had a 
complete engine blow right out from un- 
der me one time, and I had to sell one 
bike because it was using up parts faster 
than I could afford to replace them. 

BMW motorcycles are known around 
the world for their extreme reliability, so 
I was eager to try one of their brand-new 
R69US models. To make the test more 
demanding, I sealed everything on the 
bike with red nail polish before I left. 
After I checked the oil level, I even 
sealed the dipstick. 

Talk about handling! The BMW 
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R69US is one of the best on the road to- 
day. Putt-putting through city traffic at 
15 m.p.h. or booming through the desert 
country at over 100, this bike feels 
like a cushion with handlebars. The 
handbook claims a top speed of 109 
m.p.h. if the rider is in a tucked position. 
I don’t believe it. My test bike turned 
110, complete with a large windshield. 

All the way across the country, my 
cruising speeds were fairly high, but still 
I averaged 36 miles to each gallon of 
gasoline, which isn’t too bad for a 600-cc. 
bike. If the engine used any oil, I sure 
couldn’t tell it when I unsealed the dip- 
stick. 

I picked a rough time of year to road- 
test a new motorcycle. The bike had 
1,112 miles on it when I got it, and, while 
still in Florida, we took it out and ran 
quarter-mile tests on it. After this, I 
checked the oil, tightened all the nuts 
and bolts, and sealed all the parts. 

I was cold, wet, and miserable most of 
the trip, but not as miserable as I would 
have been if the bike had packed up in 
the snow in the middle of nowhere. When 
I shut off the engine in California, 3,200 
miles after leaving Florida, the only seals 
I had broken were on the toolbox and 
the spark plugs. Not bad by motorcycle 
standards. Not bad? Its probably 
unique. 

Continued 
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Front-wheel fork is telescopic. Brake drum 
has two leading shoes for self-energizing 
effect. Brakes could stop a bike twice 
the size of the BMW, says Davis. 


What, no chain? BMW has used shaft drive on motorcycles 
ever since 1923. Rear wheel suspension is by swinging arms, 
the right one doing double duty as a driveshaft. Pinion and | 
ring gear look just like those on an automobile. 


Although it eats up the miles on only two wheels, the BM 


BMWs are very much different from 
the run-of-the-mill motorcycle, because 
they're built like an automobile. In fact, 
forget that they ride on two wheels, and 
they're more like a car than a bike. 

Let's start with the engine. And that 
will tell you why the BMW is so like a 
car. Have you ever seen a Volkswagen 
engine out of the car? Try to visualize 
two of the cylinders missing, and all the 
cowling pulled off. The capacity of that 
engine would just about match the 600- 
cc. capacity of the BMW. 'This may not 
seem big by automotive standards, but 
at 7,000 r.p.m. it cranks out a very healthy 
42 horsepower, and you've got to use a 
good grade of gasoline, as the compression 
ratio is 9.5:1. 

The clutch is just like the one in a 
stick-shift automobile; it has a double- 
faced friction disk that rides on the fly- 
wheel, and a pressure plate. The gearbox 
is also similar. It forms an integral part 
of the engine housing, and internally 
looks very much like your automobile 
gearbox, too. Each gear ratio is derived 
from pairs of spur gears that remain con- 
tinuously meshed during shifting, mak- 
ing for a smooth shift in every gear. 

The rear drive also looks like a by- 
product of automotive engineering. If 
you split your car's differential right 
down the center, you'd have exactly what 
you find on the BMW. You'd see a com- 
plete ring-and-pinion setup; even a shaft 
drive and universal joint going to the 
gearbox. As I said, the bike is more 
automobile than motorcycle. 

It even rides almost like a car. 'The 
rear suspension is of the pivoted swing- 
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ing-arm type. The pivot point attaches 
to the rear of the main section of the 
frame, and oil-damped shocks and re- 
bound springs control wheel deflection. 
The front suspension is a modernized 


version of the old telescopic fork that 


BMW pioneered for motorcycles back in 
1935. 'There are very few machines today 
that do not use this type of suspension. 
It’s just two oil-damped hydraulic cyl- 
inders with a rebound spring on each one. 
The damping action is progressive, which 
means that the farther the suspension 
moves, either up or down, the stronger 
the action of the suspension. 

BMW has an ace in the hole, too. Take 
any bike around, and I'd be willing to 
bet that you'd be lucky to come up with 
five full inches of fork travel. BMW’s 
has no less than 814 inches! I didn’t real- 
ly appreciate this suspension until I was 
riding through Louisiana in a driving 
rain. My speed was about 60, and as I 
rounded a sharp bend, what should I see 
but a large, wet mattress right in the 
middle of the road. I had my choice of 


sliding almost $2,000 worth of shiny ` 


motorcycle or trying to jump the mat- 
tress. I aimed for the middle of the mat- 
tress and punched it head on. 

I've jumped competition bikes before, 
but this was really something out of the 
ordinary. 'The trick to jumping a motor- 
cycle is to slide back on the seat for 
weight transfer, and then roll the throttle 
on, as you hit the jump, to keep the front 
wheel up in the air. I'll bet I was three or 
more feet in the air with a machine weigh- 
ing in at 448 pounds. Since I'm not 
writing this from a hospital bed, you can 


like. It has magneto ignition. With separate system 
for lights, battery drain can't affect ignition. 


A VW engine minus two cylinders and cooling fan 
and ducts—that's exactly what BMW engine looks 


When the rains came, in Louisiana, the face of the 
speedometer fogged up. It still hadn't cleared up 
when the motorcycle reached sunny California's 
border. Davis found this the BMW's worst feature. 


s really more automobile than motorcycle 


gather that I came down all right. To be 
truthful, the only thing that kept me out 
of the ditch was that fine front suspen- 
sion. The frame of the bike, incidentally, 
is of the duplex cradle variety, and looks 
robust enough to support much more than 
its engine and a rider. 

Taking on the weather. In Louisiana, 
it began to rain. By the time I entered 
Texas, the rain had turned to sleet and 
driving snow. I was even stopped once 
by the state police and told that tornado 
warnings were out and I would be pro- 
ceeding at my own risk. 

U. S. 80 outside Fort Worth and Dal- 
las had flooded, and I took the fully load- 
ed BMW up into the muddy hills to 
avoid the backed-up traffic and road- 
blocks. In one spot, just hours before, an 
overflowing creek had washed a car off 
the road and the driver had lost her life. 
Again at my own risk, I crossed this creek 
while bystanders cheered me on from 
both banks. A BMW is just about wa- 
terproof, so other than a missing left 
cylinder (caused by lack of a part some- 
one had pulled off the plug cap), the 
bike putted across like a submarine. (I 
found that as long as no water gets into 
the air cleaner, the cylinders can be sub- 
merged without missing a beat.) Even 
plowing through snowdrifts, the machine 
performed faultlessly. 

What about gripes? I do have a few. 
The speedometer was one. It clouded up 
as soon as I hit rain, and still hadn’t 
dried off for visibility even when I was 
back in sunny California. When you’re 
riding a motorcycle, especially through 
small towns, you have to be very careful 


of the speed limit. You sure can’t do this 
if you can’t see the speedometer face. 

Also, BMW has gone from a metal to a 
nylon float needle to cure a minor prob- 
lem of now-and-then flooding. Apparent- 
ly the nylon needle has not cured the 
problem completely—every once in a 
while I had to dismount and whack the 
side of the float chamber with a rock to 
get my left carburetor float to seat. 

Believe it or not, these two were the 
only real problems I ran into on a 3,200- 
mile trip. 

Twice, in the mornings, when tempera- 
tures dropped way below freezing, I en- 
countered difficulty in starting, but these 
were the only times during the trip that 
the bike didn’t start on the first or second 
kick. And once, when I parked for the 
night, I inadvertently left the fuel tap on, 
and all the gasoline leaked out of the 
tank onto the ground. 

Let's talk about the brakes. They were 
superb! 'The front unit is a powerful 
double-leading-shoe type, and the rear 
one a single-leading shoe. When I tested 
the brakes after I got to California, I 
found that it took seven panic stops from 
60 m.p.h. before there was any evidence 
of brake fade. The brakes on a BMW 
are also the next-best thing to being com- 
pletely waterproof. 'The average mud 
puddle won't bother them at all, and they 
have to be entirely submerged before 
moisture gets on the linings. 

Im happy to echo what Norbye and 
Dunne said to me after their coast-to- 
coast record run with the Pontiac [PS, 
July]: “If I had to make the same trip 
again, I'd pick the same machine.” B 
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12 New Ways Science 
Protects You from 


Spurred by assassinations, riots, civil disorders, 
and a rising crime rate, researchers are coming 
up with new hardware to guard life and property 


By W. STEVENSON BACON 


he kind of scientific talent that has 

thrust man into space is now focusing 
on one of the major problems of earth: 
How to protect you from today's man- 
made violence. 

It may be the best news that law-abid- 
ing citizens have heard in a long time. 

Spurred on by tragedies like the as- 
sassination of Robert F. Kennedy, the 
latest of three such shocking killings, 
science is stepping forward to help bring 
law enforcement up to date. The objec- 
tives: control of mob violence, profession- 
al criminals, frenzied gunmen and other 
assassins. 

Can you be guarded against loss of 
property, injury, or even death in a civil 


: SENSOR DETECTION | CONCEALED 
ELECTRONICS SENSORS 


CONCEALED 
WEAPON 


Magnetic sensors installed in doorway could detect 
concealed guns by reacting to ferrous metals. The 
signals are electronically filtered and amplified. 
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disturbance? What measures can be 
taken to protect you—or anyone—from a 
berserk sniper? How safe are you from 
professional criminals? 

To find out the answers, I attended 
the Second National Symposium on Law 
Enforcement Science and "Technology 
sponsored by the Research Institute of 
the Illinois Institute of Technology. Held 
in Chicago, it is for lawmen, scientists, 
researchers—professionals from all fields 
with an interest in protecting life and 
property. 

This is a report on the tools of the fu- 
ture, the new hardware your local police 
force will have to help keep law and order 
in your community. 

1. Protection from gunmen. While the 
shooting of Senator Kennedy has resulted 
in more attention being paid to control of 
suns, regulations, in themselves, cannot 
be 100-percent effective. 

In Sunnyvale, Calif., Lockheed scien- 
tists have developed an extremely sensi- 
tive magnetic sensor that automatically . 
"frisks" persons passing through an en- 
trance to detect concealed firearms. Origi- 
nally designed to detect weak magnetic 
fluctuations, such as those caused by high- 
altitude nuclear explosions, the device 
can spot a rifle up to 65 feet away. Even 
a small pistol, carried through a doorway 
equipped with the sensors, gives a strong 
reading. It responds only to ferrous 
metals, and it does not generate a field 
of any kind. 

A somewhat similar device could be 
used to check crowds for weapons in 
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Light-amplifying telescope 
can give lawman a see-in-the- 
dark capability. It brightens 
the light from moon, stars, 
or sky glow with a three-stage 
image-intensifier tube much 
like TV camera tube. Now 
being used by the Army in 
Vietnam, the device is ex- 
pected to find police use. 


halls or out-of-doors. A handheld mag- 
netic sensor, it’s made by Schonsted In- 
dustries of Silver Spring, Md. 

2. Snipers. How about protection from 
snipers like Lee Harvey Oswald who 
gunned down President John F. Ken- 
nedy? Cornell Aeronautical Laborato- 
ries, Buffalo, N.Y., has just come up with 
an amazing answer. It’s a small radar 
system that detects and tracks shotgun 
slugs, pellets, and bullets. Installed in a 
car or on a podium it could act in a flash 
to raise a bulletproof shield between a 
VIP and a potential assassin before the 
first shot strikes home. 

Making use of the Doppler effect, the 
radar ignores all metal objects except 
those moving toward it at velocities of 
600 to 4,000 feet per second. Working to 
trigger a pneumatically operated shield, 
it could protect against a sniper 300 feet 
away using a weapon with a bullet veloci- 
ty of 3,000 feet per second. In any case, 


it would protect against a second shot. 

Another use for the radar would be to 
locate snipers in civil disturbances. The 
unit could automatically broadcast their 
locations to police while triggering, at the 
same time, a camera and flash unit. 

To combat snipers and other lawbreak- 
ers who operate under cover of night, new 
ultrasensitive light-amplification devices 
like those being used in Vietnam may 
become standard police equipment. In- 
cluded are telescopes and gunsights that 
intensify the weak light from the moon, 
stars, or skyglow to the point where men 
stand out as clearly as in daylight. The 
TV-like scopes are made by Electro- 
Optical Systems, Inc., of Pasadena, Calif. 

3. Computer data storage. Just as the 
computer has become an indispensable as- 
set to all government and industrial ac- 
tivities, it is moving into the law-enforce- 
ment field in a big way. Computers and 

Continued 
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em age law enforcement makes use of computers, helicopters, an 


Mobile pam— prints 100 words a minute, 


gives car direct computer tie-in. This unit by Coda- 
mite uses special 3M paper, eliminating ribbon, ink. 


computer-style storage devices are now 
being used to keep track of mug shots, 
fingerprints, information on criminals 
and potential assassins, license-plate num- 
bers, warrants, and a host of other data. 

It is conceivable that a computer sys- 
tem could be put to work keeping track 
of every gun in the country. 

4. Computer fingerprint analysis. While 
it was possible to first identify Senator 
Kennedy’s suspected assassin, Sirhan 
Bishara Sirhan, through the pistol he 
used (as a case in point, through a com- 
puter record of guns sold in Los Angeles) , 
new fingerprint-matching systems might 
one day give instant identification of all 
suspects. 

In addition, experts hope to teach com- 
puters to recognize partial prints such as 
were available in the assassination of Dr. 
Martin Luther King. The few smudged 
prints left by suspect James Earl Ray 
made his identification a matter of weeks 
rather than minutes. 

Working under FBI contract, research- 
ers at Cornell Aeronautical Labs and 
Autonetics Division of North American 
Rockwell have literally thrown out tra- 
ditional matching techniques. "They're 
putting into mathematical language such 
print details as ridge endings, forks in 
ridges, incipient ridges, islands, and en- 
closures. 

It is hoped computers can be made to 
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chart these details horizontally and verti- 
cally, and calculate a set of “descriptors” 
that would be stored in its memory. The 
machine would then be able to scan 
and match fingerprints—including partial 
prints—at the rate of 500,000 a day. 

Currently available is the Ampex-de- 
veloped Videofile system, which records 
on video tape fingerprints, mug shots, 
criminal history, and digital data describ- 
ing the fingerprints. The machine can 
search through its tapes at the rate of 
25,000 prints a minute to find sets similar 
to ones found at the scene of a crime. 

The similar prints are rerecorded on a 
working tape so they can be examined, 
via TV, by an expert. 

5. Computer police records. The St. 
Louis police department uses a computer 
to track down and identify both roving 
gangs and individuals who have criminal 
records or who have participated in dis- 
orders. The operator simply feeds a name 
or names into a computer terminal at a 
local police station. Within about four 
minutes he receives a sheet of typewritten 
data listing addresses, describing ap- 
pearances, clothing, previous arrests, em- 
ployers, and so on. 

The computer may be instructed to 
search only for persons residing in certain 
parts of the city, for certain nicknames 
or aliases, for suspects of a certain age, 
sex, or race. Other qualifying factors are 
also used: scars, tattoos, amputations, 
arrest records, license numbers, cars of 
certain years or makes, and vehicle colors. 

6. Analysis of crime. An even more 
sophisticated computer system that ana- 
lyzes crimes in great detail and predicts 
where criminals will next strike is being 
tested by the Albuquerque police depart- 
ment. With the system, various types of 


Research on non-lethal weapons to control violence 
takes many forms. Here, volunteers wade through 
snowlike foam at Edgewood Arsenal demonstration. 


ultrafast communications 


burglaries (thefts of office machines, col- 
or TVs, and stereo sets are some ex- 
amples), methods of operation, locations, 
and other factors are scrutinized. 

The result is a statistical prediction 
that allows the lawmen to stake out areas 
where there is a good probability of a 
criminal attempt. 

7. Flying patrol cars. In what has been 
described as one of the most revolution- 
ary advances in law enforcement in years, 
the helicopter is now being applied to 
routine police patrol. Called Project Sky 
Knight, the helicopter patrol is operated 
by the Los Angeles County Sheriff's De- 
partment. 

The lawmen have found the copters 
(three Hughes Tool Co. Model 300s) un- 
matched for observing and controlling 
fires, major disasters, and civil distur- 
bances. The helicopters make it possible 
for the first time to police rooftops and 
other inaccessible areas. Equipped with 
powerful lightweight searchlights, they 
can operate day and night, bringing a 
police “presence” to wide areas. 

Although the copters could, conceiv- 
ably, be used as weapons platforms or 
for laying down tear gas during a major 
disturbance, patrols to date have been 
much more routine. Typical are search- 
and-chase operations, transportation, traf- 
fic analysis, and policing of waterways. 

Accessory equipment being used or 
contemplated is as modern as any found 
anywhere. In addition to high-intensity 
searchlights, TV observation and trans- 
mission systems, public-address equip- 
ment, telescopic and infrared cameras, 
and other exotic gear may be installed. 

8. Instant communications. How do you 
get scarce police resources to the scene of 
a crime or disturbance in time to stop it? 
While the ultimate answer would prob- 
ably be a police force many times larger 
than a community could support, elec- 
tronics has been coming up with some 
amazing answers. 

Today, computer-controlled systems 
are being designed to speed your message 
to the nearest patrolman who could, in 
theory, arrive in minutes. 

With one such system, the dispatcher 
would simply feed your address into a 
computer. 'The computer, connected to 


Flying patrol car gives police “presence” over wide 
area. The choppers are effective at night with the 
installation of powerful lightweight spotlights. 


a city-wide series of car-locator radio 
transmitter-receivers, would automatical- 
ly find the car nearest you. It would then 
send the message to the car where it 
would be reproduced by a mobile teletype- 
writer unit under the dashboard. 

9. Personal communications. Nor would 
the policeman have to be in his car to 
receive the message, with the personal 
police radios now coming into use. In 
Detroit, for example, patrolmen are 
equipped with small handy-talkies. The 
signals are picked up by powerful radio 
repeater transmitters spotted around the 
city. Any patrolman can receive a call 
anywhere or communicate with other pa- 
trolmen or with police headquarters. 

The next step, according to Charles H. 
Willyard of Motorola, may be tiny per- 
sonal teletypewriter units that will per- 
mit individual police officers to receive 
messages direct from a computer. 

10. Car-computer tie-ins. Yet another 
advantage of mobile teletypewriter units 
is that they may eventually be able to 
directly query a central computer for 
stolen license-plate numbers, information 
on wanted criminals, and the like. With 
such a system, an officer could stop a 
suspect in a car that appears to be stolen. 
verify the license-plate number with the 
computer file in seconds, and make the 
arrest. 

11. Universal phone number. The tele- 
phone company is helping to make it eas- 
ier for you to reach the police. Already 


[Continued on page 170] 
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Aerotrain car is inspected by PS reporter Scott. Straddling verti- 
cal part of single rail, it rides on air cushion between bottom of 
car and horizontal base of rail. Air propeller at rear, powered 
by 260-hp. engine, drives this half-scale prototype at 125 m.p.h. 


Air-cushion car whooshes along four-mile track, laid on aban- 
doned roadbed of former rail line near Paris. Rail, of 20-foot 
precast-concrete sections, is shaped like an inverted T. 
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TRAINS 


A PS reporter rides a 
prototype of France's 
coming superspeed railway 


By DAVID SCOTT 
PS European Editor 


A full-fledged air-cushion rail- 
way is taking shape in France. 
On its 70-mile elevated track 
from Paris to Orleans, wheel-less 
80-passenger cars will cruise at 
155 m.p.h. and hit a top speed of 
186 m.p.h. Shakedown tests are 
due to begin with completion of 
the line's first 12 miles by Au- 
gust, 1969. 

To see what this exciting new 
kind of travel will be like, I have 
just taken a ride on the railway's 
experimental prototype—a half- 
scale Aerotrain car now coursing 
along a 4.2-mile track, 20 miles 
outside Paris. 

Like the larger version to 
come, the 33-foot aluminum car 
represents a railroading counter- 
part of the ultramodern ground- 
effect machines that skim over 
land or water on a supporting air 
blast. Built by Bertin & Co., it 
runs astride a concrete rail 
shaped like an inverted T. 

On a film of air. Blowers pump 
air into chambers along the car's 
bottom, which exhaust the air 
downward against the wide flat 
base of the rail. Flexible rubber 
lips around the chambers' edges 
prevent the air's escape until a 
film of it supports the 5,500- 
pound weight of the car. No oth- 
er suspension is needed. 

For guidance, other chambers 
exhaust air against each side of 
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WITHOUT WHEELS 


-they glide on air 


the rail's vertical part—which rises near- 
ly to the car's center of gravity, making 
derailment virtually impossible. 

To drive the car, a 260-hp. light-air- 
craft engine spins a 614-foot air propel- 
ler. ‘This gives a whopping 100 hp. per 
ton. Reversing the propeller's pitch slows 
the car. It stops with a hydraulic caliper 
brake that pinches the rail—the linear 
equivalent of a disk brake. In an emer- 
gency, cutting off the air to the lift cham- 
bers would bring the car to a screeching 
halt on its wooden parking skids. 

A “kick in the back." My ride was im- 
pressive. 'lThere's a real kick in the back 
when the pilot releases the brake for a 
catapult get-away, after revving up the 
engine. The car rocks a bit, as it races 
over the unbanked track, but this experi- 
mental setup is crude by comparison 
with the coming one. There is little noise, 
and the only vibration is from the pro- 
pulsion engine and two 50-hp. blower 
engines. 

The car has already traveled 15,000 
miles, and reached 125 m.p.h. with its 
air-propeller drive. For a special high- 
speed test last December, it was fitted 
with an aero jet engine and a couple of 
booster rockets, and thundered up to 233 


Engineer, called “pilot,” of Aerotrain has throttle 
levers at right hand. Foot pedals operate blowers’ 
clutches and rail-gripping brake. Aircraft-type instru- 
ments show performance of 260-hp. engine. 
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m.p.h., before braking with air chutes. 

Its case proved, Bertin is now working 
on the full-scale car, 82 feet long. Its 
two 1,300-hp. turboprop engines will 
drive a single reversible-pitch shrouded 
propeller. At terminal areas, to reduce 
noise, these engines will be shut down; 
and retractable rubber wheels, in nose 
and tail, will be extended and driven by 
the blower engines. 

Bertin also plans to test, this summer, 
a 50-foot electric Aerotrain car for sub- 
urban passengers. A linear induction 
motor, which has no moving parts, will 
propel it along a hollow aluminum rail. 
Brushes will pick up power from con- 
ductors in a trench beside the track. 

The race is on. While France leads the 
air-cushion train race, America and Brit- 
ain are joining in. The U.S. Department 
of Transportation has announced plans 
to begin testing a Tracked Air-Cushion 
Vehicle, capable of 300 m.p.h., on a 20- 
mile guideway by 1970. Likewise, En- 
gland expects in two years to test a 16- 
passenger, 300-m.p.h. ‘“‘hovercar,” for 
which it plans an 18-mile experimental 
track near Cambridge. Both vehicles are 
to be electric cars, and will be powered 
by linear motors. 


At end of track, lightweight car—still hovering on 
film of air—is swung around by hand for its return 
trip. An aluminum beam pivoting at the center, on 
a circular concrete apron, serves as a turntable. 
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For rough-and-tumble fun, you can’t beat these off- 
the-road vehicles. Here, a noted enthusiast tells you 
what they’re like and how they came into being 


DRIVE By ERLE STANLEY GARDNER 


That famous creator of Perry Mason, Erle Stanley Gardner, is a man oj 
unlimited verve and enthusiasm—and surprising modesty. Although he has 
traversed the length and breadth of Baja California in Grasshoppers, Pak-Jaks, 
Burritos, and sundry four-wheel-drive vehicles. he demurred when I tried to 
persuade him to tackle this feature for POPULAR SCIENCE. Erle insisted that 
his friend Bill Bryan—a real madman for dune buggies and four-wheel drives— 
come to Palm Springs from Indio, where he runs an air-conditioning service, 
so we could cross-examine him for the technical material for this article. 
Which we did. We talked it all into a dictating machine for Jean Bethell (the 
original Della Street) to transcribe later. Deferring to Bill's expertise is what 


I mean about Erle's modesty. 


But p.s.—don't ever try to pick up the tab if you 
Erle is a tiger.—ERNEST V. 


it comes to check grabbing, "Uncle" 


Fo rip-snorting off-the-road fun there's 
nothing like four-wheel-drive vehicles. 
Because I've had many years of high ad- 
venture with them, the editors of PoPu- 
LAR SCIENCE have asked me to tell you 
what features I think are best. 

While the industry may deny it, devel- 
opments on these vehicles have not come 
from Detroit engineers, but from on-the- 
spot invention by thousands of enthusiasts. 

Starting out with the conventional 

"four-banger," the fans years ago began 
buying up wrecked cars, swapping motors, 
putting in overdrives, adding winches, at- 
taching roll bars, and installing special 
carburetors. Finally they cut up wheel 
rims, welding two-thirds of one to two- 
thirds of another to make room for huge, 
high-flotation tires. 

Four-wheel-drive adventuring is a fam- 
ily sport. And it stands to reason that 
a family will choose a four-wheel-drive 
car they can also use for highway trans- 
portation under ordinary circumstances. 

Where four-wheel-drive enthusiasts pi- 
oneered the way, the manufacturers are 
now eagerly coming along. 

My friend Bill Bryan, who is very 
knowledgeable on the subject, says it this 
way: “I want to go on a weekend run in 
Death Valley. It takes me half a day to get 


“take” him to dinner. When 
HEYN. 


up there and half a day to get back. That 
leaves me a day to explore. If I had a four- 
wheel-drive car I had to nurse along at 40 
or 50 miles an hour, I'd spend most of my 
time getting there and coming back. 

“I have a four-wheel-drive car that will 
do a steady 65-70 and still has plenty of 
pickup in case I have to pass a truck on 
a grade. If some fellow passes on a blind 
curve and beads directly for me, I won't 
hesitate to go into the ditch with this bug- 
gy. I know how rugged it is; I know what 
it will do. Steep slopes and rough going 
mean nothing." 

Of course, all of this was pioneered by 
the enthusiasts who put overdrive on their 
cars, souped up the engines, and, on oc- 
casion, put Chevrolet and Buick power in 
the ordinary Jeep of the type then being 
manufactured. 

The right suspension. Building a four- 
wheel-drive vehicle isn't just a question of 
power and a gear ratio that will take the 
vehicle over the ground. The suspension 
is also important. Some four-wheel runs 
are made at high speed. When you go 
up a short grade as steep as a roof, you 
make a run for it, And when vou make a 
run for it over a rough, rocky stream bed, 
your front wheels are up churning atmos- 
phere when they should be on the ground 
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"Grasshopper," a lightweight dune buggy built on 


VW chassis, is Gardner mount for many desert trips. 


giving traction to the vehicle—that is, un- 
less the suspension is just right. 

There was one manufacturer who 
equipped his cars with axles that were 
strong enough to stand the pull the motor 
could put on them even in low, low gear. 
But he forgot that, in actual field opera- 
tion, when the car hit bumps and went into 
the air and then came down with a bang 
on some rocky obstruction, the axles were 
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called upon to bear a tremendous addi- 
tional stress. 

These cars were wonderfully well de- 
signed and represented a great value, but 
the motorist who went out into the really 
wild back country had to carry one or two 
extra axles with him. 

A winch is almost a necessity for the 
explorer, the man who is going to get out 
in deep sand or perhaps get caught in a 
rushing stream. Bill Bryan once got 
trapped on a rocky mountainside where 
it was impossible to go either up or down. 
'The slope was so steep that cars actually 
had to be lifted by means of wire rope and 
winch. 

Halfway up the mountain. There was a 
road at the top of the mountain and an- 
other at the bottom. But there were three 
or four miles of straight up and down 
mountain in between, and Bryan and 
others were stalled halfway. They couldn't 
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OFF-HIGHWAY GRAND PRIX: Four-WWheel 


By AL PEARCE and DEAN MOON 


The world of the four-wheeler took a 
tumble last year when a hard-driving 
dune-buggy owner grabbed first honors in 
the 1,000-mile Baja California Road Race. 
Four-wheelers, insisting it was a fluke, 
vowed to even the score at the fourth 
annual Four-Wheel-Drive Grand Prix 
this year—in Riverside, Calif., April 5-7. 

They kept their word. Carl E. Jackson, 
driving a Jeep, set a course time that was 
hard to beat. But along every inch of the 
rugged two-mile course he was pressured 
by Vic Wilson in a dune buggy. 

The National “Off-Road?” Champion- 
ships proved mostly that both of the two 
vastly different vehicles are well suited for 
travel beyond the end of the pavement. 
But it also intensified the argument be- 
tween enthusiasts. 

It was inevitable that these “beyond 
the road” vehicles should meet in com- 
petition. 

For years, following World War II, the 
Jeep reigned supreme in off-the-road trav- 
el. But with its ever increasing pop- 
ularity came competition. Numerous 
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manufacturers moved in on the boom. 

Unofficial competition among the own- 
ers of four-wheel-drive vehicles grew 
rapidly, too. The four-wheeler weekend 
runs became as common as the sunset. 

But during the  headline-breaking 
growth of the four-wheeler, a shadow was 
moving in the background; the dune 
buggy was silently coming alive. 

It was an unsophisticated monster in 
those early days—a thing the proud four- 
wheelers simply laughed at. It was un- 
sightly and awkward—each one the prod- 
uct of someone's back yard. 

As time passed, the buggies became 
more sophisticated, the back-yard me- 
chanics became more experienced—and 
then the vehicles began to compete. 

The four-wheelers still laughed, but 
their laughter faded last year during the 
Baja Road Race. The Dune Buggy had 
earned a firm place on the list of off-the- 
road vehicles. 

How high they'll climb on the list re- 
mains to be seen, but “if experience 
counts," say dune-buggy owners, ''just 
watch us!” It may eventually be the 
buggy owners who are laughing. 


—'———————————— 


get back up the way they had come, 
and the sheer precipice of a waterfall lay 
ahead. 

For a while it looked as if they might 
have to take the cars to pieces to get them 
out, but aerial reconnaissance showed a 
possible route. Bryan had a winch, and 
another one, weighing 190 pounds, was 
packed up the side of the mountain. With 
those two winches it was possible to lift 
the cars, one at a time, up that mountain- 
side to a point where there was a way 
down. 

This was an extreme case, but it shows 
what can be done. Ordinarily, you're 
more likely to be winching a car 35 or 
40 feet. In deep sand, for example, you 
take off your spare tire, bury it in the 
sand, hook your cable onto it, and pull 
yourself out. 

There are two main kinds of winches: 
the power-takeoff winch, which runs off 


the car engine, and the electric winch, 
which is driven by the battery. Many four- 
wheel-drive enthusiasts prefer electric 
winches. Modern electric winches—the 


Bellevue, for example—are designed to cut 


out when the battery is discharged to a 
certain point. This leaves you enough 
power in the battery to turn over the car 
motor and get started. 

If you're in deep water, of course, your 
engine won't run, so you can't possibly 
run a power-takeoff winch. But an elec- 
tric winch will get you across the stream 
and out of danger. If you're bogged 
down in sand, you can run your engine 
and keep the battery charged up. 

All of these winches are very powerful. 
' They're geared so you can pull a car right 
up a tree if you have to. 

The convert-it-yourself days. There was 
a time when the four-wheel-drive enthu- 
siast would get one of the standard four- 

Continued 
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Mr m "REN Be, 
The “Baja Boot," the monster above, started all the trouble. It won the 1,000- 
mile Baja Road Race, but placed third in the rugged Grand Prix. It cost $50,000. 
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Modern go-anywhere cars travel as well on the road as in the rough 


wheel-drive cars, usually picked up on the 
secondhand market, and use it simply as 
a basis for new installations, putting in 
new motors, overdrives, transmissions, and 
what have you. 

In those days, the idea of having such 
a car as a normal second car for the fam- 
ily was unthinkable. 

But the customers demanded a car that 
could be driven over a highway to the 
point where the four-wheel-drive runs 
would start, and sometimes this meant a 
couple of hundred miles. 

So the fans started fitting Borg-Warner 
overdrives to the Spicer transfer case, 
putting on Warn free-wheeling hubs, and 
covering the highway miles at a fair de- 
gree of speed. 

Finally the manufacturers caught on, 
and now the four-wheel-drive car can well 


Four-wheelers and buggies fight for a Grand Prix victory MUI 


and one-mile wet. 
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Pounding turned dust to mud. 


Runner-up, this Meyers Manx set a time threatening 
four-wheel supremacy. Vic Wilson just kept on gas. 


join the family for use as a second car. 

Bill Bryan, for example, drives a Jeep- 
ster. This vehicle (which has a 101-inch 
wheelbase, compared with 81 inches for 
the Jeep Universal) is designed for high- 
way as well as back-country use, and it 
has a two-inch advantage in the width of 
the treads. 

We found out through a bit of ex- 
perimenting with gear ratios that the 538s 
the factory came out with didn’t suit our 
purpose as well as the 373s, the 410s, and 
the 427s. And then you didn’t have an 
overdrive to go bad or wear out and have 
to buy parts for. 

Choosing a vehicle. “There are several 
mighty good cars on the market,” says 
Bryan. “‘At present I’m driving a Jeep- 
ster because the Jeep salesman talked me 
into it. If I'd had the Scout salesman or 
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these traps on wet course—then you hit flying dust. 


with following cars strung out over two miles. The 


a Bronco salesman talking to me, I might 
have wound up owning one of those cars, 
instead. 

"But let's consider the Jeep, for in- 
stance. For my purpose, if I wanted the 
ideal car, I'd get a Jeepster station wagon 
with an automatic transmission, a Belle- 
vue 6,000-pound electric winch, a Johnson 
Messenger 3CB radio,11.00-15 Armstrong 
tires on 10-inch-wide wheels, and factory- 
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" drivers called wet 
grabbed at wheels and threw them out of control. 


"It's not reasonable to make a vehicle suffer like 
this," drivers complain as they examine casualty. 


Start of a four-wheel-drive run shows lead vehicles 


of drivers and machines, 


runs are a severe test 
and participants quickly become expert mechanics. 


installed heavy-duty springs. I'd have to 
get the wheel wells cut out to accommo- 
date the wide wheels and tires. And I'd 
put in an air-conditioning unit. This 
would make a mighty good car." 

Bryan also has warm praise for the 
Kaiser Jeep, which is made in Mexico. 
There they use the Rambler six-cylinder 
engine, full floating center-drive rear end, 
and full synchromesh transmission. 

Continued 
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Drop-out: Many vehicles, like this dune buggy forced 
out of race, had to be retrieved with towline. 
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These cars really take it—sand, dust, mud, rugged terrain 


“With a full floating rear end," Bill 
explains, “the wheel doesn't come off if 
you break an axle. You can, if you’re in 
the back country, disconnect the rear 
drive shaft and come home in front-wheel 
drive." 

Skid plates—pro and con. There are, of 
course, differences of opinion among peo- 
ple using the back roads—the steep aban- 
doned mining roads, the places where 
there are no roads at all, and the deep 
sand. For instance, Bryan doesn't believe 
in skid plates, whereas I am a firm be- 
liever in them. He thinks the less you 


have under there to come in contact with 
the rocks and the ground, the better off 
you are—because so many times he has 
been hung up on a skid plate. 

On the other hand, I can cite instances 
when I have been hung up on a skid 
plate and have been very thankful I was. 
If I hadn't been, a protruding rock would 
have done real damage to the underside 
of the car. 

But my needs are not those of Bill 
Bryan. The ideal four-wheel-drive outfit 
for me is a Ford four-wheel-drive pickup. 
I carry a camper, and have a trailer hitch 
for trailing a Grasshopper. 

I can take my Ford four-wheel-drive 
truck just about anywhere I want to go 
out in the desert and establish a base 
camp. I can pull the Grasshopper along 
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Four-wheel drive takes the adventurous into rugged country. Today’s 
cars travel well on the road and off—making "'getting there" easy. 


without even knowing there's anything on 
behind. I can make camp using the cam- 
per for a base of operations, cut loose the 
Grasshopper, and go out and explore the 
desert. 

In short, when you come right down to 
it, the question of what is an ideal four- 
wheel-drive vehicle depends on the en- 
vironment and what the driver wants to 
do there. 

Dust trouble. Speaking of environment, 
the recent road race from Ensenada to La 
Paz illustrates another problem manufac- 
turers haven't taken into consideration. 
Motorcycles, dune buggies, 
four-wheel-drive vehicles, 
and stock cars were driven 
in it—1,000 miles of punish- 
ing dirt road if you could 
call it a road. 

The problem was dust. — 

The road to La Paz is 
rough, steep, and, in some 
places, downright danger- 
ous. You find some pave- 
ment, some graded road, 
and some single-track ruts 
over rocky, boulder-strewn 
terrain that are a night- 
mare. Caravans take three 
weeks to drive this road. 
The race drivers did it in 
about 2714 hours. 

Virtually all the compet- 
ing cars had dust trouble. 
Dust got in the ignitions— 
it even caused the headlights to quit. 
Whether the manufacturers can find a 
ready solution to this problem is ques- 
tionable. But whenever one talks about 
the ideal four-wheel-drive car, one must 
es into consideration the problem of 

ust. 

It is surprising how resourceful these 
four-wheel-drive experts get. They have 
to be expert. They get out in the middle 
of nowhere with no possibility of help. 
They are habitually in places where a 
person could never live to walk out— 
through deep sand, over rough terrain, 
and, above all, through intense heat. 

Just as surfboarding and skiing appeal 
to a large class of people, four-wheel-drive 
exploration holds tremendous appeal. 
And it's a sport that's here to stay. HE 


In deep water, Coot runs 
happily with plenty of 
freeboard (above). At 
right, the front and rear 
sections of the Coot are 
tilted at 45 degrees to 
each other, to give great- 
est maneuvering freedom 
and maximum traction in 
the roughest terrain. 


Swinging Go-Anywhere Cars 
Scorn Highways .......... 


man in Minnesota came chugging 
back from a hunting trip last fall 


Nothing stops these off-the-road 


little giants when they take off with an eight-point buck—felled in what 
had been almost inaccessible wilderness 


until then. 


for fishing, hunting, camping 
Continued 
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Lift up the driver's seat and the engine becomes peller that raises the Coot's speed in water from 
marvelously accessible. At right, the optional pro- 115 (with the wheels paddling) to five m.p.h. 
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Another man, in Idaho, brought out 
his limit in huge trout from a lake that 
rarely had felt the whip of a line. 

Still another, on the Mexican border, 
nabbed a smuggler in an area so rugged 
it had defied trucks and even mules. 

All these fellows were driving a new 
kind of powered vehicle—new in the sense 
that while it first appeared seven years 
ago, it is just now catching on. Though 
these vehicles are midgets, hardly any 
grade or terrain can stop them. And, in- 
credibly, most of them are powered by 
tiny, one-lung engines. 

Currently there are a half-dozen brands 
of these GAVs—go-anywhere vehicles. 
Five of them sell for a lot less than $2,000. 
One, a bit rich, runs to $4,000. 

The typical GAV. These vehicles are al- 
most as simple mechanically as a gaso- 
line-powered lawn mower. Five out of 
the six in the accompanying buyer's guide 
have those vest-pocket engines that go 
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like mad. It's the light weight, the gear- | 
ing, and the multiwheel drive that do it. 

Their “torque converters," as the man- 
ufacturers proudly call them, are mostly 
variable-speed clutches. Their “disk 
brakes” likely are calipers on the drive 
shaft. One vehicle doesn’t even have a 
reverse gear—with a six-foot turning radi- 
us, argues the maker, who needs one? 
Another doesn’t have brakes (as such) — 
drive-shaft clutches lock the wheels. 

The vehicles have other things in com- 
mon. With tire pressure as low as 114 
pounds, they don’t need springs. Lie 
down and one of the things can roll over 
you harmlessly. 

Most of them are plastic-bodied, and 
on most of the water-going GAVs, the 
propulsion system provided for the base 
price is simple wheel-rotation. The low- 
pressure tires add flotation. 

Hardly any GAV is sophisticated 
enough for a road license. But most 


Simple cockpit design gives no hint of Pug’s four-wheel-drive 
chassis underneath. Like the Coot, the Pug is articulated to let 
front and rear sections tilt independently. “Car” will climb 
gradients to 45 degrees with full load. The power plant is a 20- 
hp. Tecumseh, giving a maximum speed of 25 m.p.h. on land. 


Amphi-Cat runs slowly over prone man without 
harming him, thanks to extreme flotation and low 
unit load. Weight is distributed over a large surface. 
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With eight-wheel drive, Wolverine must be the ulti- 
mate in non-tracklaying vehicles. Ford-powered, it 
reaches 35 m.p.h. on land, three m.p.h. on water. 


manufacturers sell a trailer for transport 
to remote areas, and practically any GAV 
can be ramped aboard a wide-bed pickup. 

For back of beyond. Two of the GAVs 
reported on here have a unique design— 
twin bodies, fully articulated so that the 
axles in each can tilt in opposite direc- 
tions up to 45 degrees. That takes care 
of the really rough going. 

The basic appeal of the GAV for the 
householder is, of course, its recreational 
possibilities. It’s for weekend safaris, va- 
cations with the family, hunting and fish- 
ing trips. (The manufacturers of the 
Pug, pictured on our cover, say their 
Half-Ton Terror will handle two moose— 
on one 10-hp. engine.) 

But the capabilities of the GAV are 
just being plumbed. For the home owner, 
it fills a hole in the spectrum of vehicles 
that includes the yard tractor. 

Every day is GAV day. In winter, you 
can put a blade on a Coot and plow your 
driveway. And the blade is only one of 
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On the snow, the Amphi-Cat leaves the surface un- 
broken and provides a party of skiers with an excel- 
lent field headquarters for gear and refreshments. 


Doughnut tires and six-wheel-drive of Allis-Chalmers' 
Terra-Tiger provide traction and flotation for sorties 
in soggy fields or over mud, sand, or snow. 


the Coot options. The machine can pull 
a mower or disk harrow, or power a pump 
for tree spraying. The drive shaft has 
power takeoffs, front and rear. Ask other 
GAV manufacturers for their options, and 
they tell you ideas are popping up so fast 
they're afraid to talk—the competition 
may be listening. 

One reason why GAVs are bound to 
become more common (and why prices 
will probably drop) is that government 
and business are now buying them. A Cal- 
ifornia realtor uses one to show clients 
hillside building sites. Ranchers drive 
them to check fences and distribute feed. 
The State of New Jersey is looking them 
over for use in mosquito abatement. The 
U.S. Border Patrol rides one in Cali- 
fornia. The federal government may buy 
some for forest patrol. 

The GAV is not a paragon of all the 
virtues. Its speed is low. At 25 to 35 
m.p.h., the little geared-down engine beats 

Continued 
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Zippy Muscateer follows the Amphi-Cat school of 
design with a two-stroke engine mounted behind 
the seat. Engine options available run to 16 hp. 


its heart out. If you chill easily, bundle 
up—not one includes a heater in the base 
price. Most GAVs don't protect your 
scalp from rain. And don't let anyone 
tell you they have a boulevard ride on 
rocky terrain! ‘They jolt. 

The rough going can be scary. I chick- 
ened out when the demonstration driver 
for one articulated GAV started down a 
rock-studded ravine that would have 
given a mountain goat second thoughts. 
Yet the vehicle’s simplicity is reassuring. 
It took me all of three minutes to master 
the controls. 


venture on water without paying a fee- 
afloat—they’re taxable boats. 

The tough little engines are the most 
fascinating accessory of the GAV. Two 
of them, the Sachs and the Ilo, both two- 
stroke, are made in West Germany. 
third, the Tecumseh, a four-stroke, 1s 
made in Grafton, Wis. These are the 
same engines used in some snowmobiles. 
One GAV is powered by a Ford V-4 
car engine! At least one, at this writing, 
has a capacitator-discharge ignition sys- 
tem for trouble-free operation far from 
civilization. 

The GAV is no novelty. As long ago as 
1961, PS published an article on a proto- 
type vehicle, the ( Canadian) Jiger. Since 
then, at least a dozen hopeful manufac- 
turers have sprung up, some to vanish.‘ 
The Jiger itself is no longer in produc- 
tion. But now the market has changed. 
With more leisure and more retired men, 
GAVs are in high demand, and the makers 
of the machines pictured here seem to be 
able to sell every one they can build! 
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Specifications of the all-wheel-drive go-anywhere vehicles 


[| AMPHICAT | coor | MUSCATEER| PUG | TERRATIGER 
Dry weight (ib.) J 396 | 1020 | 520 | 1,000 | 400 J— J 
| Payload (ib) n & | &— 480 | 1,000 | &— $500 | 800 | 1.000 | 
| Ground clearance (in) | 8 .— | 131 | 4 | 8 |  Á 53) | 
|Numberofwheels | 6 | 4 | 6 | * | 6 ^ v4 P 
Tire size € — — | 11.520 ^ | 8.8515 | ^ —— [| 26.0012 | — 11.0020 | 
[Final drive —— | ^ Chain — | Shaft | . Chain | Chain | . Chain. | 
Steering — n — | Disk — | Worm | Lever | Worm | Thar | 
Braking — — — — | Drums | Disk [| _ Disk — | Disk [Clutches 
Body material _|  Cvcolac | Steel! | Fibergiass | Plastic | Fiberglass — 
[Frame material ^ | Steel | Steel | Steel | Steel | Wood/fiberglass| 

Engine type cyl, |  lcyl. - or 2-cyl. ; eyl. —— 
ai | “seweme 
e | Tecumseh | llo — |Tecumseh| &— llo — — 
16 | 816 | 20 |  Á 2301 | 


| converter 
Borg-Warner 
Max. speed on land 
(m.p.h.) 
Max. speed in water 
(m.p.h.) 


[Range on land — — | 150 miles | 214 hours | 


| converter 


Power output (hp. __ 
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Max. gradient (full 
loaded) ii 


Price (F.O.B. factory) | Under $1.500 
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Torque | Torque 
converter | converter 


— 
| as degrees | 75 degrees | 45 degrees [45 denrees| 45 degrees 
$1,595 — $1795 
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200 miles 


mmea 75 degrees 
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Shaver gets a charge 
from the sun 


This experimental Norelco 
solar shaver is powered by 
light-generated energy. Thir- ae 
ty-two selenium cells in the ^ ~ 
shaver case create an electric 
current whenever they're 
struck by light. This charges 
two cadmium batteries in the 
modified Norelco Triplehead- 
er cordless shaver. The bat- 
teries get charged whenever 
the shaver is in its case. 


Electric car from Italy 

This neat-looking electric can do 40 m.p.h. 
and cruise for about 200 miles on a charge. 
Called the Rowan, the prototype shown was 
built by the Rowan Controller Corp., with a 
Ghia-designed body and mechanical com- 
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Economy copter flies high 

You can build this new midget helicopter from a kit for 
as little as $3,500, and sail into the blue at a 1,450-foot-per- 
minute rate of climb. The Scorpion cruises at 75 m.p.h. 
for up to two hours with a 300-pound payload. The manu- 
facturer, RotorWay. Inc., of Mesa, Ariz., says you can solo 
the chopper after 10-15 hours of instruction. 


ponents by DeTomaso Automobili of Italy. 
The car has front disk brakes; at the rear, 
its two electric motors act as brakes. It's 
10 feet long, and five feet wide. Batteries 
(right) feed current to the motors (under 
the rear seats) through a “control box." 
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REGION OF EARTHWARD 
POWER MANEUVER 


Fast and 
slow routes 
from moon 
to earth 


Starting in lunar orbit, re- 
turning astronauts can 
choose from courses tak- 
ing 86 to 110 hours, to 
reach spinning earth at 
right time and place for 
Pacific splashdown. Fast 
route (solid line), shorter 
than slow route (broken 
line), calls for burning 
more fuel in power maneu- 
ver that begins voyage. 
This maneuver, over far 
side of moon, impels craft 
the opposite way from di- 
rection of moon's orbit 
around earth. Arrival by 
any route will be near point 
on earth opposite moon, 
called “moon antipode." 


Director of NASA': s 
George C. Marshall 
Space Flight Center, 
Huntsville, Ala. 


Dr. von Braun watches 
Saturn 1B rocket read- 
ied at Cape Kennedy 
for unmanned trial of 
Apollo Lunar Module. 


almost by the hour we cz can see the beau- 
tiful bluish disk of the earth, our 
destination, grow in size. Wherever the 
cloud cover permits, we can discern the 
outlines of continents and islands. In 
both polar regions we can see the glis- 
tening ice fields. 

We are homeward bound from the 
moon. A few hours after our start, when 
we passed the neutral point where the 
pull of gravity from moon and earth was 
equal, we were traveling no faster than a 
fast airplane. But now that we are back 
in the earth's firm grip, our speed is pick- 
ing up relentlessly. It will reach nearly 
25,000 m.p.h., or almost seven miles a 
second, by the time we begin our flaming 
reentry into the earth's atmosphere. 

Three astronauts in an Apollo Com- 
mand Module will face this experience 
when they return from a manned lunar 
mission. In earlier PS articles I have 
told how our astronauts will land on the 
moon, and what they will do when they 
get there. Now we come to the story’s 
highly important conclusion—how they 
will get back to earth again. 

Their return voyage begins from a 
lunar orbit—where the Command and 
Service Module (CSM) has remained 
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Our Apollo astronauts' homeward flight plan offers a choice 
of slow or fast courses, a cruise in the "barbecue mode''—and 
a blazing finish at a speed of almost seven miles a second 


rom the 


circling, with a single astronaut aboard 
as shipkeeper. The two astronauts who 
landed on the moon have returned in the 
Lunar Module ascent stage, completed 
their docking maneuver, and crawled 
back into the Command Module (CM) 
to join him. The ascent stage, its duty 
done, then is jettisoned. 

Since the moon’s gravity holds the 
CSM captive in lunar orbit, a power 
maneuver that adds tangential speed is 
needed to free it. Further, this maneuver 
must be so timed as to launch the CSM 
the opposite way from the direction in 
which the moon orbits the earth. Then 
the slower earth-orbiting speed of the 
CSM will enable the earth’s gravity to 
take effect on it and pull it homeward. 

Suppose. we take the three astronauts' 
places in the craft and see what it is like 
to carry out this flight plan. 

We align our guidance system, finish 
checking remaining equipment, and re- 
port back to earth that we are ready to go. 

Flight Control in Houston thereupon 
selects a return trajectory for us. Its 
transit time will roll the recovery carrier, 


on the revolving earth, into our landing 


area by the time we get there. 

Choosing the course. 'The more fuel we 
burn in the power maneuver, the shorter 
and faster our trajectory will be. Thus a 


choice of courses taking from 86 to 110 


hours—a full 24-hour difference—is avail- 
able. This gives us the option to perform 
our power maneuver during any two-hour 
far-side pass in our orbit around the moon. 
The location of the Pacific recovery forces 
can then. be tak 


NE tthe appointed moment, | 
A mild force p 'ess 


couches. T 


of all available return paths. 


aken into account simply 
S selecting a longer or shorter t à ansit 


feet per second to our orbital speed 
around the moon, enough to get away. 

A few hours later, from our astronomi- 
cal fixes, our flight path looks okay for 
the present at least. This is confirmed by 
the radio trajectory check received and 
analyzed by Flight Control. 

After 24 hours more, Flight Control 
advises us that they want a minor mid- 
course maneuver, after all. They give us 
the numbers to be fed into our computer. 
We turn the craft into the programed at- 
titude and, as the hand of the count- 
down clock hits zero, the Service Module 
engine fires for a few seconds. Then we 
resume coasting through space. 

We are flying in the "barbecue mode" 
—which means that the CSM is slowly 
rotating on its axis, with its broadside to- 
ward the sun. This distributes the sun's 
heat evenly over the vehicle and avoids 
undue heating or cooling—of propellants, 
in particular. 

Where ocean recovery forces await us 
hangs upon an interesting characteristic 
Imagine a 
long needle stuck through the centers of 
earth and moon. The earthward power 
maneuver will always take place near the 
point where the needle sticks out on the 
moon's far side. And reentry and landing 
will always be near the point where the 

Continued 


Cloud- flecked disk of earth, pictured - from 22,300 


miles away, will be a beautiful sight to homecoming 
spacemen. NASA's ATS- 1 satellite took. this. photo: 


needle's opposite end emerges from the 
earth, called the “moon antipode.” 

Now, since the moon’s orbit is inclined 
to the earth’s equator by 22 to 25 degrees, 
the moon splits its time about half and 
half above the earth’s northern and south- 
ern hemispheres—and so the moon anti- 
pode crosses the equator twice a month. 
This means that we shall need two sets of 
recovery forces in the Pacific, to be pre- 
pared for all possible launch dates, and 
to respond at short notice to any slip- 
page. One will be stationed north of the 
equator, at Hawaii; the other, south of 
the equator, at American Samoa. 

Well into our third day of flight, 
we are nearing our target. A few 


force to steer it to left or right. Or we can 
roll the CM upside down—and use the 
inverted lift to force the capsule into 
deeper and denser atmosphere, to fore- 
stall an uncontrollable skip-out from an 
overshoot approach. 

Our sophisticated guidance system will 
make full use of this limited maneuver- 
ing capability. If necessary, it will cope 
with an off-nominal entry. It may cancel 


the ballistic lob if entry is at too shallow | 


an angle to reduce initial speed fast 
enough. 

It can also introduce desirable course 
changes—to bring us as close as possible 
to our recovery ship, and for other rea- 

sons. Suppose weather at the in- 


hours before things begin to hap- 660 mi. tended landing spot has changed 
pen again, we detach our Service for the worse since our commit- 
Module. = s ment to the flight path three 
The reentry. Now comes the S E days before. The guidance sys- 
most demanding and crucial & 2 tem can then be instructed to 
phase of the entire mission. lengthen, shorten, or divert our 
The fiery reentry will take place 440 mi. path to a splashdown. 
at far greater speed than any t This makes the “footprint” 
astronaut descending from earth l area where a landing is possible 
orbit has ever experienced. And Q (diagram at center of page) 
it will call for a striking maneu- 2 about 1,000 miles long—with a 
ver, new to manned space flight, a: width of 440 miles at the “heel” 
if the precision approach has | and 660 miles at the “toe” of the 
gone as planned. footprint. 


Our reentry officially begins at 
400,000 feet, just over 75 miles, above 
the earth. A “nominal” or ideal flight 
path will incline 6.2 degrees downward 
with respect to the local horizon, as it 
passes this reference point. 

In this nominal case, after air drag has 
reduced our speed sufficiently to assure 
safe capture, our guidance system will 
steer the CM through a “ballistic lob.” 
This means that the capsule will rebound 
upward from the atmosphere and come 
down again for a second and final reentry 
farther on. The splashdown will be 2,000 
miles beyond where the first reentry be- 
gan, if we do not make use of the cap- 
sule’s limited capability for aerodynamic 
maneuvering. 

While the cone-shaped CM has no 
wings, it can nevertheless be considered 
an airplane of sorts. Its center of gravity 
is quite a way off the center line. Hence 
its normal attitude, as it sweeps through 
the atmosphere, produces a lift force 
tending to raise the flight path. By bank- 
ing the CM, we can use the same lift 
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The landing. Some six minutes 
before splashdown, barometric switches 
and timers, backed up by manual con- 
trols, activate a rapid sequence of events: 

The heat-shielding cover of the CM’s 
parachute compartment is jettisoned. 
Drogue chutes, pilot chutes, and finally 
the three main chutes emerge in turn. 
From the last, our CM dangles securely 
at an angle of 27144 degrees, with the as- 
tronauts' toes in the “down” direction. 

To reduce impact hazards, we dump 
remaining attitude-control propellants 
and blow off high-pressure helium. We 
turn on the radio beacon for the search- 
and-rescue people, close our cabin pres- 
sure-relief valve—and brace ourselves for 
the splash. 

Hoisted safely aboard the recovery car- 
rier, the astronauts will still face tem- 
porary quarantine, against the remote 
possibility of having brought back dan- 
gerous lunar organisms. But plucking 
them from the sea will have concluded 
the story of their dramatic return flight 
from the moon. Gs) 


2-Channel 
»ound-Movie Cassette 
Mays for Two Hours 


y... never touch the film with the Pana- 
olor sound-movie projector—just drop 
)e magazine on the spindle, close the 
over, and press the Start button. At the 
nd of the movie, two hours later, the pro- 
ctor shuts off automatically. 

Don't like to sit through two-hour fea- 
ires? The magazine can also hold six 20- 
unute features. You press a button that 
iys “Row” to select the feature you 
ant. Other buttons let you control the 
vund volume and adjust the treble and 
ass. A remote control offers forward, re- 
erse, slow motion, frame-at-a-time view- 
1g, or stop. 

The system uses 70mm film, with 12 
)ws of super-8-size pictures on it. The 
ictures are turned sideways to get them 
l on the film. About a quarter of the 
Im width is taken up by 12 double rows 
f squiggly lines. Those are the optical 
vund tracks, printed on the film just like 
1e sound track on the film your local 
iovie house uses. 

The magazine can hold 300 feet of film. 
‘he film goes back and forth between two 
xls: 10 minutes in one direction, 10 
inutes back to the starting line. It's pro- 
.cted in both directions. No rewinding 
| necessary. 

The projector works as quietly as a tape 
‘acorder. That’s because it uses the same 
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kind of capstan drive, instead of the usual 
clickety-click claw that grabs the perfor- 
ations and pulls the film past the lens. It's 
easier on the film, too. The projector has 
its own built-in screen, but can also be 
used with a standard movie screen. 

Zeiss-Ikon-Voigtlànder makes the pro- 
jector for Panacolor, Inc., NYC. It’s in- 
tended for schools, business, and govern- 
ment. But you can have one, too, for 
$595.— Everett H. Ortner. 
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PERSONAL-USE REPORT: 
Five-Channel 
Control 

You Build from a Kit 


By DICK MODERHACK 


The day I chose to flight-test Heath’s 
new GD-47 radio-control kit was a good 
one for evaluating its performance under 
stress and vibration. Buffeting 30-mile- 
an-hour winds put it through an acid test. 

It passed with flying colors. After 
climbing my Carl Goldberg Cessna Sky- 
lane to maneuvering altitude, I found 
smooth and precise response to my every 
command even in the rough weather. I 
credit this to the control unit, which can 
handle five maneuver functions through 
its five channels compared with only one 
in cheaper kits. It also features propor- 


Receiver section of Heath's GD-47 radio-control system adds 20 ounces to weight of the plane 
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Two maneuver sticks and lever in ground unit 
affect five plane controls through five channels. 
Plane attitude is proportional to stick movement. 


tional control; when I asked for half ruc 
der, I got it, not just zero or full as 
simpler units. 

It took me 27 hours to put the enti 
system together. However, you shou 
plan to spend from four to six hours ma 
ing mechanical adjustments on the tran: 
mitter and servo, and in tuning the T 
ceiver. The unit is not difficult to buik 
It will control model boats and cars, tor 

The $220 price of the Heath GD-47 ir 
cludes transmitter, receiver, two recharge 
able batteries, four servos, and all cable 
and connectors. 
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“Dd like 
to see them 
make...” 


DRAWINGS BY DANA RASMUSSEN 


Wraparound lenses on diving 
masks. A diver could see to 
right and left without blind 
spots, or getting in trouble 
ahead when turning to look to 
side.—C. P. Davis, Santa Fe. 


| 
A camper's portable refrigerator operated by a 
spring-wound compressor. Great for storing 


food for use and bringing home excess fish. 
|—W. N. Rieger, Jackson, Mich. 
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Easy-to-see guy ropes for tents. Fluorescent 
fibers or slip-on plastic sleeves that glow 
would eliminate tripping at night.— Randall 
Stokes, Gainesville, Fla. 


Everyone has his own pet idea of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 


Gloves with interchangeable palms—a steel- 
wool pad, a sponge, a felt buffer, a sand- 
paper backer—for working in the shop, on 
the car, etc.— Bill Price, Alexandria, La. 


Lifting handles on cement bags. Circling the 
heavy bag, top to bottom, for strength, they'd 
make it less awkward for one man to move 
bags.—John Downs, Allston, Mass. 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ace., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 


AUGUST 1968 | 85 


Hl 


H1 
ie 
i 
i —NOW ma] Lii eee || 
-— | ' 
TH | 
NA 
"Cl 
KL 
Hi 
Urs ' ; 
In^ When TV show is produced at the studio, 
2r black-and-white TV camera is outfitted with 
IH special rotating three-color filter disk. In 
iE? stalled between camera lens and TV pick- 
sal up tube, disk generates color-dependent 
The. flashing light pulses translated as subjec- 
HIT tive color by the program viewer at home. 
qs 
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Without adjustments, adapters, the — n — — d — 

| M | , ave to do a thing to your set at hom 

or special glasses, you i soon to bring it in. No extra gadgets or view. 

see red, green, and blue pictures ing devices are necessary. All you do i: 

on your black-and-white screen watch your | black-and-white picture as 

you always did. 

Color will appear in cartoons, commer- 

BY SAM SHATAVSKY / PS Electronics Editor cials, and special presentations. Polke 

dots on a clown's suit will be seen as red 

flashing dots. You'll see the designs anc 

ou won't believe your eyes when your  lettering on a cereal box in pulsating greer 

black-and-white TV screen suddenly and blue. A girl will plant a kiss on =< 

shows color. boy's cheek—and a red lipstick print wil 
Don't send for a repairman; its done at appear on your screen. 
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How is it done? It's all in your mind. 
The effect is known as subjective color 
perception, a little-known quirk of the 
mind discovered over 100 years ago. The 
trick lies in making that portion of the 
picture that is to appear in color pul- 
sate. When light is pulsed in a particular 
bright and dark sequence, the viewer gets 
the idea he is seeing red light. Another 
pulse characteristic appears to be green, 
while still another leaves a blue impres- 
sion. Each color to be transmitted has its 
own light-and-dark pulse sequence. 

This can be thought of as a code that our 
brain deciphers as color. The pulsating 
images are transmitted along with the 
regular black-and-white picture. When 
we watch the show at home, the flashing 
images give us the color effect. 

The system, developed by James F. 
Butterfield of Color-Tel Corp., records 
the light impulses on black-and-white 
video tape or film, via the TV camera, 
when the TV presentation is produced. 

Butterfield spent 10 years working out 
the black-and-white codes for red, blue, 
and green, and developed the light-pulse 
system that creates the effect for TV 
transmission. 

The Color-Tel people emphasize that 
their color system is not designed to re- 
place color broadcasts since it does not 
have the high color saturation or bright- 
ness of regular color T'V, and is limited 
to still images. But the technique is great, 
nevertheless, for creating exciting effects 
for special shows, and as an eye-catcher 
for commercials. 

Color-Tel tests show that a small per- 
centage of viewers will not be able to see 
the color effect, just as there are those 
who are color blind. 

You can expect color on your black- 
and-white TV by this fall. So be prepared 
and don't run to your eye doctor. You'll 
not be seeing things. It's real. 


PULSATING ee, 
BLACK-AND-WHITE 
PICTURE J 


/ 


When viewed at home on black-and-white TV set, 
intensity pulsations from color-effect portions of pic- 
ture are sent to cortex of viewer's brain, and view- 
er receives color impression. Known as subjective 
color perception, the effect is limited to selected 
portions of an otherwise normal black-and-white 
still picture. Some persons are blind to the effect 
—but some ordinarily color-blind persons see it. 
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Twelve neon lamps on front panel of random-num- 
ber generator light up in pairs to represent toss of 
dice. Great for playing craps, baseball, Monopoly. 


YOU CAN BUILD 
The Magic Box Tha 


At the flick of a switch, you WV an now retire the old-fashioned 
| . hand-thrown dice you have been using 
| can play dice, baseball, for so many years with many of youl 
Monopoly, and other games games and go truly “mod” with this sel 
wi | nic di of PoPULAR SCIENCE Electronic Dice that 
th the PS electronic dice can't be loaded, and are absolutely 1 
percent random. 
Our dice use six pairs of small neo 
y" bulbs. They are a necessary part of th 
By RUDY GRAF circuit, but they also act as the read-ou 
and HARRY SAMUELS devices. Each bulb stands for a numbe 
from one through six. 
The two sets of dice are completely in- 
dependent of each other, and the read- 
out, or “state,” of one has absolutely no 
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T baseball are virtually the ‘same ab those that 
~ govern the big leagues. 

$ Instead of the bat and a pitched ball, the 


"Mag Rente tol I, tun, and where you 


-" get on base. 
i - Following is a list of the possible “throws 
of the dice" and where they put you: 
2 (1 and 1)—home run 
' 8 (2 and 1)—double play (two outs if any of 
the bases are occupied—otherwise one out). 
If more than one base is occupied, the double 
play retires the man at bat and the runner who 
^is farthest advanced on the base paths. Ex- 
ample: With runners on first and third, the 
"batter" throws an acey-deucy. He and the 
man on third are out. The man on first base 
does not advance. 
4—base on balls. 
5, 6, 7, 8—outs. 
9—one-base hit. 
10—two-base hit. 
12—home run. | 
Base runners advance a number of bases 
equal to the hit. Example: If the batter 
"throws" a 10 (two-base hit), any men al- 
ready on base would advance two bases. 
A man on second would come home, and a 
runner on first would go to thírd. 


! 


All you need to keep track is a piece of 
paper to write the score on. However, if 
you want to be fancy, you can make a 
field like the one above and use small 
checkers for “men” to slide along the 
base paths. 

Scores in electronic baseball are fan- 
tastically close to those recorded by the 
big and little leaguers, and, as in the ball 
park, it's never over until the last out. 

One final. note—if by miracle or mishap 
more than two ''dice" stay lit, call it a 
foul ball and forget it ever happened. 


XJ ELECTRONICS < 


Plays a Game 


effect on the other. The results are com- 
pletely random at all times. 

Not limited to just the game of dice, 
this electronic random-number generator 
with its 12 neon read-out lamps can be 
used to play many other games. For ex- 
ample, you can use it to play baseball. 
Here, the number that comes up repre- 
sents a play in the ball game and the 
players take their turn at bat by flipping 
the switch (see illustration and text in 
box above). 

Games such as Monopoly, Parcheesi, 
and horse races, where the play involves 
the advance of pieces on a board depend- 


ing on the number that comes up, are also 
suited to our random-number generator. 
The possibilities are almost unlimited. 
Another idea is to build two electronic 
number generators. Now you'll be able 
to play matching games, pitting one num- 
ber generator against the other. In any 
case, there's one thing sure, our elec- 
tronic number generator can't be fixed, 
so you'll never be accused of playing with 
loaded dice. 

Because this system is truly random, 
it offers you the opportunity of studying 
and illustrating the laws of probability 

Continued 
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Electronic dice game out 
of its case shows neon 
lamps mounted on top of 
circuit board. Wired com- 
ponents below board con- 
sist of diodes, capacitors, 
and resistors arranged as 
ring oscillator. 


and chance. This will enable you to 
come up with a table of odds on the fall 
of the dice. Simply flick the switch and 
record the number. If you do it enough 
times, you'll see which dice combinations 
have the greater chance of coming up. 
This establishes the odds so you can make 
an intelligent betting decision. 

How it works. Each set of six neon 
bulbs is independently wired in a resis- 
tance-capacitance type of ring-oscillator 
circuit. The bulbs are on one at a time 
and the progression is in a ring or circle. 
The sequence is 1, 2, 3, 4, 5, 6, 1, 2, 3, 
4...etc. The component values are so 
selected that the lamps go on and off 
about 200 times a second—much too fast 
for the eye to follow. The frequency is 
determined by the values of the timing 
resistor R (1.5 megohms) and the tim- 
ing capacitor C (.1 mfd.). Both of these 
components have been specified with 
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= 10-percent tolerance to provide uni- 
form operation. 

The free-running condition of the cir- 
cuit is stopped at any chosen time b 
flipping the switch from the “run” to thé 
“stop” position. With the switch at stop, 
all the diodes are connected. This in- 
stantly removes all capacitors from the 
circuit by effectively shorting them out 
temporarily. You can see from the sche- 
matic that the diodes are connected 
across each of the timing capacitors, 
while one side of each diode is open and 
connected to the switch. 

The neon bulbs have a breakdown, or 
firing, voltage—the point at which the gas 
in the bulb “breaks down" and begins to 
glow—of about 65 volts. They also have 
a maintaining voltage—the voltage across 
the bulb when it is on—of around 55 volts. 

With the switch in the stop position, 
the one bulb that is on at that very in- 


— TO 115 VAC 


RTS LIST 


LI mfd. + 10%, 200- SW—DPSD toggle switch 

jolt DC 12 rubber grommets, 14" -LINE 
Fo mfd., 150-volt DC ID; Bakelite case; line | 
N5059(GE) cord 


I-5AB-B (GE) 
H.5 meg. + 10%, 


| -watt 
+470,000-ohm, 144-watt 


TO 
11S VAC — 


stant will have about 55 volts across it, 
but no other bulb can go on because each 
requires at least 65 volts to start. Thus 
one bulb will remain on until the switch 
is once more reset to the run position. 
| Then the process repeats, and another 
| pair of randomly determined bulbs will 
go on at the next stop. 

Power for the circuit is taken from the 
115-volt AC line which is rectified and 
filtered to supply the DC voltage re- 
quired by this circuit. 

The unit can be made completely port- 
able by the use of batteries (150 volt 
total). Less than one milliampere of 
current is required; therefore small, low- 
current batteries can be used. Simply 
connect across capacitor C, (five-mfd. 
|. 150-volt DC), observing proper polarity. 
Eliminate R,, the line cord, and the recti- 
fying diode for battery operation. 

To preserve battery power, connect an 
on-off switch in series with one of the bat- 
tery leads. 


BLACK DOT ON NE IS 
CONNECTED TO -fF LINE 


Bottom view of circuit board shows bus-bar wiring 
of components. Board-mounted neon lamps are 
positioned on front panel by inserting them through 
12 rubber grommets installed in two rows of six 
equally spaced holes. Watch polarity of neons. 


Construction. The unit can be housed 
in practically any small container. We 
used a rectangular Bakelite case mea- 
suring about four by six by two inches. 
All parts are assembled on a perforated 
Bakelite board and both sides are used. 
The neon bulbs (a GE type stocked by 
Allied Radio) are spaced equally on the 
board and are self-supported by their 
leads. They protrude through the panel 
and are protected from damage by 12 
rubber grommets (!4"), inserted into 
properly located holes on the cover. 

A cautionary note: The neon bulbs 
we are using here have been carefully 
chosen for their closely controlled firing 
and voltage-maintaining characteristics. 
To preserve the random nature of the de- 
vice, no attempt should be made at sub- 
stitution. 

And finally, be careful to observe the 
black-dot marking on the bulbs when 
wiring the circuit in order to achieve 
proper operation at every turn. 
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NOTE: THE LEAD ADJACENT TO THE 
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Hydro-Cycle Barracuda is a delta-shaped water dart water (right) there's no threat of capsize. At fal 
with unusual maneuverability. In photos above, right, son-in-law runs speed course to clock out s 
author makes tighter turns than he could on a bike, better than 20 m.p.h. with a 20-hp. Johnson. Note 
curling back on his wake. Even nosing into choppy clean entry of hull and light-riding characteristic: 


Mig 


E ol 


It's a jumper, too—in the hands of an experienced to dig in and cause sharp deceleration after jumps 
driver. Here, it shows good form leaping over the The driver can strike his chin on steering support 
wake of our photo boat. One caution: The nose tends handlebars twist sharply under his weight. 
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Miniboats are hard to beat for 
fun afloat. Here's a look at 
six of the new water babies 


By JIM ROE / PS Boating Editor 


ost boats bring out the Walter Mitty 
M in you. You take a determined 
stance on the bridge and brave the howl- 
ing storm to bring your passengers safely 
home to a snug harbor. 


he JUST-FOR-FUN Fleet 


The watercraft shown on these three 
pages won't affect you that way at all. 

The moment I got astride the Hydro- 
Cycle Barracuda (shown above and on 
the facing page), I felt like a kid on a hot- 
rod bike. With a 20-hp. Johnson outboard 
behind me and a twist-grip throttle on the 
port handlebar, there was obviously only 
one thing to do: twist it to full throttle 
and see what this intriguing little craft 
would do. 

I still don't know all the things it's 
capable of. I only had a short time at 
Florida's Cypress Gardens to play with it. 

Continued 


Another jumper is Skimmar's 
Sea Rocket—a conventional 
gull-wing hull, complete with 
bucket seat, steering wheel, 
bow and stern lights. Yet it's 
all scaled down to less than 
10 feet in length and a weight 
of 210 pounds. Aero-Nauti- 
cal, Greenwich, Conn. 06830, 
says it'll hit 25 m.p.h. with a 
10-hp. outboard. It has 
built-in foam flotation, will 
carry three people, and can 
be hung on davits. 
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Giddap! is the cry when you take the 
steering reins of Ski-Flee, made by 
Trident of Toronto. The 1314-foot, 
150-pound fiberglass hull can take a 
10-h.p. outboard; it stops if you fall. 


ERCGC 0*7 — 12 OL 
Automatic stop is featured, too, in the 
Ski-Craft—a X Wankel-engine- powered 
towboat controlled from the handle- 
bars. It's imported from Germany by 
Rotomotive, Seattle, Wash. 98118. 
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Jet-powered surfboard provides cross 
between surfing and skiing on still 
water, eliminates paddling in ocean. 
Alpha Jet, Ind. 9255 Sunset, Los 
Angeles 90069, tucks motor inside. 
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Three for solo skiing . . . 
plus another new water dart 


And I think a person could spend most of a summer 
covering new gyrations to perform with this water bu 

Hydro-Cycles Barracuda is just one of a growin 
fleet of fun boats that have come on the market recently 
Ive not had the opportunity, yet, to test the other fiv 
shown here. But I'm anxious to see if they can match th 
exhilaration I got from the Barracuda. I had no idea I’ 
be so reluctant to get off that saddle seat. 

I tested it on another generation to make sure it ha 
more than just a second-childhood appeal. My son-in-la 
took over. From the grin on his face as he put it throug 
its tricks, this is at least a two-generation water machine 

The Barracuda is nine feet long, five feet across at 1 
widest point, and weighs 150 pounds. Except for th 
handlebars, no part of the boat is more than 28 inches fro 
the bottom of its hull. It's fiberglass, of course, with 
polyurethane-foam-filled hull. The regular outboard throt 
tle is hooked up to a twist-grip handlebar, which also ha: 
a spring-actuated deadman feature that immediately stop 
the engine if you relax your grip. There’s room for tw 
astride the seat in motorcycle style. A shift lever at you 
left hand connects to the motor. The manufacturer claim 
you can get 35 m.p.h. from a 35-hp. motor. Even with th 
20-horse job that powered our craft, the Barracuda top 
20, and will tow a skier or two. 

The versatile sport craft is made by Hydro-Cycle, Inc. 
215 E. Alma St., San Jose 95112. Without a motor, th 
Barracuda sells for about $400 f.o.b. California. 
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Jet-powered scooter, just introduced by Bombardier, Ltd. of Canada, 
for racing (at speeds to 25 m.p.h.), jumping, and slaloming. Called th 
Sea-Doo, it has a two-cycle Rotax inboard to power a water-jet turbine 
Flat bottom and absence of propeller solve shallow-water, beaching, an 
safety problems. It's 744 feet long, carries own weight: 250 pounds 
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It takes know-how to give an 


the skier calls, “Hit it!"' 


By TOM HARDMAN Editor, “The Water Skier” 
PHOTOS TAKEN AT CYPRESS GARDENS, FLA. 


G.. boat driving for water skiers be- 
gins and ends with one basic point: The 
Skier is king. 

Although the skier is utterly dependent 
orí the performance of the towboat (short 
of releasing the towline), the man ''on the 
end of the string” calls all the shots. Driv- 
ing the boat for a skier is fun, but the 

Continued 
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These are the signals generally 
used by water skiers 


ri 
CUT MOTOR 
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SKIER OKAY AFTER FALL 


driver's fun is always secondary to the 
enjoyment and safety of the skier. 

Ideally, all boat drivers for water skiers 
should be skiers themselves. They can 
then appreciate that the skier on the end 
of the 75-foot towline is actually an ex- 
tension of the towboat and that all boat 
maneuvers should be made accordingly. 

The proper equipment. This is essen- 
tial to good boat driving. For casual 
weekend skiing, a boat with enough 
horsepower to pull a skier of average 
weight approximately 25 miles an hour is 
quite adequate. With an outboard, this 
means a motor of about 50 horsepower. 
Skiing is easy behind motors of less 
horsepower, but remember, there is noth- 
ing more discouraging to a learning water 
skier—and his driver—than to bog down 
endlessly because of lack of power. 

A forward-mounted steering wheel is a 
must—never pull a skier behind a boat 
operated from an outboard hand throttle 
and tiller. The boat should be equipped 
with seating for the driver and an ob- 
server. Coast Guard-approved cushions 
or other safety devices should be aboard 
for each boat passenger and the skier, 
even though the skier is wearing safety 
equipment. 

A wide-angle rear-view mirror is an- 
other important accessory for good boat 
driving, and a water speedometer or 
tachometer makes the driver's job easier 
and more fun. Another item, often treat- 
ed as an afterthought for water skiing, is 
a properly constructed ski hitch. 

Several makes of good ski hitches are 


' ; available at marine and sporting-goods 
: Stores. The hitch can be a center-mounted 


nylon type, similar to those custom-built 
for most water-ski tournament boats, or 


-PICK ME UP ==> 
(OR, FALLEN SKIER—WATCH OUT) 
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Driving is fun, but the fun and safety of the skier come first 


Gossiping with the driver, paying no attention at all 
to the skier behind, observer in the photo above is 
not worth boat room. She is also distracting the 
driver from his job and jeopardizing safety. 


the transom-mounted type. Either of 
these will hold the rope well out of the 
water at the stern. A rope-yoke attach- 
ment to the tow eye on the transom is 
also satisfactory, but it should have a 
free-riding swivel to which the towline is 
attached. This type of installation dis- 
tributes the pull of the skier equally on 
both sides of the transom, making the 
driver’s job easier. 

Most inboard boats that are construct- 
ed with the water skier in mind have a 


Tournament towboats like one at right 
demand the best in performance and driv- 
ing skills. Rigs must be capable of pull- 
ing a heavyweight slalom skier at a 
steady 36 m.p.h. through a course of 
buoys while skier pulls from side to side. 


Your do and don’t rules 
for driving water skiers 


DO 


Have an observer and/or wide-angle rear- 
view mirror to help you watch the skier 
while you keep a sharp lookout forward for 
obstacles and traffic. 
Return quickly to protect a fallen skier 
from oncoming boat traffic. 

Drive according to the skier's ability. Avoid 
sharp turns. 

Bring your skier in parallel to the beach 
for a landing. 

Use courtesy and common sense. 


DON'T 


Ride the gunwale or the back of the seat 
while pulling out a skier. 

Increase speed of the boat when bringing 
a skier in for a landing. 

Tow skiers in a congested area, particularly 
where there are swimmers. 

Make sudden sharp turns. 


Alert and on the job, observer here is ready to warn 
the driver should any emergency arise. Many states 
now require an observer in all boats towing water 
skiers. Other passengers are not recommended. 


built-in ski hitch positioned for best per- 
formance. 

Many states now require an observer 
in boats towing water skiers, and the ob- 
server who concentrates on the skier (in- 
stead of making conversation) is a big 
help to the boat driver. 

Since the skier should be in command, 
a system of signals between skier and 
driver or observer is fundamental. The 


American Water Ski Assn. has devised a 
set of standard signals that are now al- 
Continued 
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Wide-angle rear-view mirror gives the driver a good 
look at his skier without having to turn around and 
divert his attention from area ahead of the boat. 
Some states permit mirror in lieu of an observer. 


most universally used (see illustration). 

Probably the two most important sig- 
nals a skier gives to the driver come at 
the start of his run and after a spill. 
When the skier is ready for takeoff he 
tells his driver to take up the slack in the 
towline, usually by calling, “In gear!” 
As the line becomes taut, the skier shouts, 
"Hit it!” for the driver to apply enough 
power to get him up and planing on his 
skis. The driver should never assume 
that the skier is ready until the skier 
gives him the signal. 

The critical phase of good boat driving 
is in the application of just the right 
amount of power for takeoff, particularly 
with beginners. This demands thorough 
familiarity with the boat and its handling 
characteristics. Too much power at take- 
off can pull the skier right out of his ski 
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binders; too little can cause mushing of 
his skis and unnecessary muscular strain 
that can lead to a fall. 

A driver of a neophyte skier should be 
particularly careful to maintain a steady, 
conservative speed and to hold a regular 
course. As the skier improves, he will be 
able to signal the driver for more speed 
or changes in direction. 

On crowded lakes and waterways, it is 
especially important for the towboat 
driver to maintain a straight course and © 
establish a pattern of return to the skiing 
takeoff area, so that other boats on the 
water can anticipate his path. | 

Taking the turns. Before going into a 
turn, a good driver will always check the 
position of his skier before he alters 
course. He should never begin a turn if 
the skier is cutting sharply on either side 
of the wake. If the skier is cutting inside | 
the turn, the crack-the-whip effect will 
increase his speed to the danger point 
should he happen to fall. 

If oncoming danger dictates a turn and 
the skier is out of position, the driver 
should cut the throttle as he goes into the 
turn. Better to give the skier a dunking 
than risk an accident. 

In case of a fall, if the skier has given 
the hands-overhead “okay” signal, the 
boat driver should come about at a re- 
duced rate of speed. This gives the skier 
time to get his skis back on and in posi- 
tion to regain the tow handle. The boat 
should be maneuvered back to the skier 
on the downwind side and positioned so 
the driver’s side of the boat is closest to 
the skier. The boat should be in neutral 
as it passes near the skier. 

In landing a skier, the boat driver 
should come in parallel to shore, gradual- 
ly slowing down until the skier drops off 
in shallow water. 

Water skiing is a safe sport. 
boat drivers can keep it safe. 

Information on all phases of water 
skiing, including tournament competi- 
tion, can be obtained from the American 
Water Ski Assn., Box 191, Winter Haven, 
Fla. 33880. 


Good 
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run your thumb firmly along center fold. 


Then pull out the sheets gently, one at a time. 
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LESE AUTO INSURANCE 


wave of discontent is mounting 
among the nation's motorists over 
our system of auto insurance—an item that 
has become almost indispensable to any- 
one who owns a car. A quick audit of your 
past bills will indicate why—premiums 
have skyrocketed as much as 30 percent 
in the past six years. 

But cost is only part of the story, as 
illustrated by these complaints that have 
been raining in on Congressional investi- 
gating committees and government 
agencies. 

@ A Westchester County, N.Y., man 
who had a spotless driving record for 30 
years was forced into a high-cost assigned- 
risk plan (explained later on) when his 
auto-insurance company dropped him be- 
cause it decided to stop writing policies 
in his area. 

€ A motorist in a Southern city had 
his premium raised by $200 annually 
when he added his son to his auto-insur- 
ance policy. 

è An elderly Midwesterner, after 30 
years of coverage by the same auto-insur- 
ance company, had his policy canceled 
when he reached the age of 70. 

@ An Army veteran with a five-year ac- 
cident- and violation-free record found 
that he could only get auto insurance 
through an assigned-risk plan upon dis- 
charge. His company told him all veter- 
ans were placed in the assigned-risk 
category. 

€ When a woman attempted to include 
her 16-year-old son, who had taken a 
high-school driver-education course, in her 
auto-insurance policy, her agent said she 
would have to buy a fire-insurance pol- 
icy, too, from the company. 


Are these just occasional happenings 
where something goes awry? Or is auto 
insurance a jungle in which the consum- 
er is prey to spiraling premiums, arbi- 
trary rejections and cancellations, nonre- 
newal of policies, and rate discrimination 
against the too-young, the too-old, and 
the too-risky motorist? 

Or is the industry a maligned scape- 
goat, caught in an inflationary vise that 
prevents it from operating profitably, as 
it claims? 

Despite rising sales—the industry is col- 
lecting $9.2 billion in premiums compared 
with $6.4 billion in 1962—auto-insurance 
companies are just as unhappy about the 
situation as their customers. Industry 
spokesmen say profits are dwindling be- 
cause of greater claims payments caused : 
by a steadily increasing accident toll. 
The cost of settling claims for injury, 
death, and damage is also costlier, in- 
surance men say. 

But the industry is extremely sensitive 
to its critics in spite of its own financial 
dissatisfaction, and is doing a lot to clean 
its own house. Many companies have 
taken major steps to halt abuses, give con- 
sumers security in their insurance and 
speed up payments of claims to accident 
victims. 

Many companies have adopted a vol- 
untary code assuring policyholders that 
insurance will not be canceled except for 
nonpayment of premiums or suspension 
of their driver’s license. One company, 
Allstate, has given its policyholders the 
industry’s first long-term security guaran- 
tee—a five-year noncancelable policy. 

Much consumer dissatisfaction per- 
sists, however, and the time for voluntary 
reforms may be running out. President 
Johnson, last May, signed a bill that 
launched a two-year probe by the Depart- 
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AUTO INSU RANCE: A critic’s view of the system 


"There is a problem in auto insurance that is not shared by other forms of 
insurance: the fault system. Generally speaking, the person who is at fault 
| is the one whose company does the paying. But often, the involved drivers 
share the fault to some degree and fixing the legal responsibility for the 
accident is a time-consuming and costly business. Even in the insurance 
business, there are many who agree some changes are needed. Auto-insur- 
B ance companies, after all, can hardly be described as bloated profiteers. 
And they are aware that the nation's 103 million drivers are getting in- 
| creasingly unhappy." —Senator Philip H. Hart (D. Mich.) 
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Comparative premiums show the trend toward higher prices 


$250 


200 


150 


a atu * DR a 
oat Re a m5 as Me ul 
PLAT a* at ada 
Let LAT pL a 
ee n ars st 
M po irs 


é 
ae ae | 
m"ju*. a 
Lea o LO] 


Li 
A a.m [3 
- " 
LI ^ 
cn ri 
i re he 
= =" 
le a = "Li 
s | DL 
i te 
ee? ot et 
= See? wt 
A Lata 
a 


AUSTIN 


SACRAMENTO PHOENIX 


Here's how prices have risen since 1962 for a 
10/20/5 family policy. Car is driven to work less 


ment of Transportation into the practices 
of the giant industry. 

But do you have to wait for two years 
before you can improve your own auto 
insurance and possibly save money in 
doing so? To get the answers, I talked 


Tailoring Your Policy 


Here's what you should know to go 
about tailoring a policy for adequate pro- 
tection and greatest economy. There are 
two basic types of auto insurance: 

e Liability insurance, which protects 
vou against financial loss when you hit 
someone or damage someone else's car 
or property with your auto. Liability 
consists of bodily injury coverage and 
property-damage insurance to cover dam- 
ages to other cars or property. 

€ Physical-damage insurance, which 
covers damage to your car. 

No sensible driver should be without 
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ST. PAUL ALBANY 


than 10 miles each way, with unmarried teen-age 
male (no driver training) as occasional driver. 


with leading insurance executives and 
government investigators. Their advice 
is that the average motorist can save sub- 
stantially by careful shopping and tailor- 
ing of his insurance to suit his individual 
needs. 


liability insurance. Three states, Massa- 
chusetts, New York, and North Caro- 
lina, have compulsory liability-insurance 
laws. But it is a virtual necessity almost 
everywhere else because most other states 
forbid you to drive unless you can show 
financial responsibility if you have caused 
a serious accident or are convicted of a 
major moving violation. 

If you don’t carry insurance up to the 
minimum standards before an accident or 
a serious conviction, chances are slim that 
you'll be able to get coverage afterwards. 
So to satisfy the financial-responsibility 

Continued 
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AUTO INSURANCE: The industry's view 


"The automobile-insurance business has been working month in and 


month out to correct any inequities that existed . . . to eliminate the [ES 


irritants and grievances . . . to modernize the marketplace . . . To complete 


this modernization and provide an adequate market throughout the | : : 
country, however, we need a competitive-type rating law in every state... p 


Competition is the finest, surest regulator in the public interest yet devised. | 
It is the surest antidote to the illness that has beset our industry. With the | 
support of the state insurance commissioners, we can enact such laws." | 
—Vestal Lemmon, President, National Assn. of Independent Insurers. 
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laws in your state, you would have to 
post a personal bond for an amount suf- 
ficient to meet any damage claims against 
you, or lose your license. Puttmg up 
that much money could wipe out your 
savings or cause you to lose your home. 
To avoid such financial catastrophe, 
about 90 percent of all drivers carry li- 
ability insurance, according to the Insur- 
ance Information Institute. 

What do you get when you buy liability 
coverage? The company will make good 
(up to policy limits) any claims from a 
collision with another person, his car, or 
his property. And it will become your 
barrier against any suits that result from 
such collisions. 

How much liability coverage do you 
need? Insurance companies break the 
coverage down into bodily injury cover- 
age for each person injured in an accident, 
a total limit for all persons injured in an 
accident, and property-damage liability. 
So if you buy a policy with 5/10/5 limits, 
for instance, you’re buying coverage 


against claims of up to $5,000 per person 
injured in an accident, $10,000 maximum 
for all persons injured per accident, and 
up to $5,000 for all property damage for 
which you are found to be legally liable. 

The limits you carry should be deter- 
mined by your financial worth. A spokes- 
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l1. [State Famm Lucerne kem does $1,060,070,363 
2. ——— HR natn 776,514,806 
3. | Travelers Indemnity ............ 403,917,585 
4. | Aetna Casualty ................. 381,526,278 
5. | Nationwide .................... 268,818,229 
6. | Farmers Exchange .............. 242,260,392 
7. | Hartford Accident .............. 227,183,368 
8. | Liberty Mutual ................. 213,807,022 
Jg. AERE. iocus VEG eee 198,126,025 
HE |. MOIOFS cuis vw PEERS 186,453,112 
11. | Government Employees ..........| 168,193,326 
12. | North America une nus 148,850,510 
13. | Continental, N. Y. wn. eee ee aes 139,199,645 
DE -Rome NY. oe eats 132,533,029 
15. | Lumbermens Mut. Cas. .......... 102,823,871 
16. | United Services Auto ............ 1 102,700,219 
17. | Auto Club, So. Cal. ..............| 98,435,963 
18. | Fireman's Fund ................ 95,776,452 
19, | Hartford Fire .................- 93,917,481 
20 


. | Detroit Auto Int.-Ins, Ex. ........ 93,759,183 
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not, however, 


Top 20 U.S. AUTO-INSURANCE COMPANIES 


$318,093,356 


man for State Farm Mutual, the nation's 
largest auto insurer, says its typical policy 
is 10/20/10. An official of the Gov- 
ernment Employes Insurance Company 
(GEICO) says everybody should car- 
ry at least 20/40 coverage for bodily in- 
jury protection. 

'The chance of your getting into a situa- 
tion in which you could be held liable for 
payments over the limits of your policy 
is highly unlikely, PS learned. Insur- 
ance experts say that settlements exceed- 
ing policy limits are unusual, but no 
accurate statistics are available. 

New York, one of the three states with 
a compulsory |liability-insurance law, 
calls for minimum coverage of 10/20/5. 
But earlier this year, Governor Nelson 
Rockefeller s administration asked the 
state legislature to raise these limits to 
25/50/10 to “reflect current economic and 
social conditions.” Frank Harwayne, 
chief actuary for the State Insurance De- 
partment, told a legislative hearing that 
jury awards in deaths and major injuries 
almost always “exceed the present statu- 
tory limits." This doesn’t mean that mo- 
torists wind up paying more than their 
limits. He said that in many cases it is 
not possible for the injured person to 
collect full payment. The legislature did 
increase the mandatory 
minimums. 

You'll find in checking with your com- 
pany that you can probably increase 
your limits above the min- 
imum at relatively small 
cost. And if you have 
reason to protect yourself 
against a large loss, it’s a 
good idea to increase your 


264,364,930 minimums. For instance, if 
111,935,858 you have to pay $75 for 
EE 10/20/5 limits in your area, 
92.270.045 here's what increased limits 
95,818,122 would cost: 

78,318,639 25/50/5—$87.50 

77,898,330 50/100/10—$92.50 
31.543.239 100/300/25—$100 
15,518,894 | Property-damage cover- 
13,201,149 age is one item on which 
19,059,232 many policyholders are in- 
i da sufficiently covered. If you 
26,569,077 turned over a truck or bus 
32,339,141 worth $25,000, you might 
34,312,816 find yourself with a cata- 


35,555,718 | strophic financial problem. 


The skyrocketing cost of your auto insurance 
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Up and up: U.S. Department of Labor statistics 
above show how the cost of your auto insurance has 


Your liability coverage protects you 
from our antagonistic legal system, which 
demands that the person at fault in an ac- 
cident be held liable. If you have an acci- 
dent and the other fellow is at fault, you 
don't collect from vour own insurance 
company, but from the other party's com- 
pany. If you're at fault in an accident, 
your liability coverage protects you from 
possible financial ruin by paying the other 
driver for his injuries and damages. It 
does not compensate you for your own 
injuries or damages. 

Here is the coverage you need: 

Medical-payments | insurance covers 
your medical bills if you're injured while 
driving or if you're struck by an auto. 
The amount you collect is limited to 
actual medical expenses, or the amount 
of the limit you buy if that is lower. It 
also covers members of your family or 
passengers in your car. With the cost of 
today's medical and hospital services, 
you should probably buy at least $1,000 
worth of this protection per person. 
What it costs in one area is shown here. 


risen even more steeply than cost-of-living index. 
The index rates the average for 1957-59 as 100. 


Physical-damage insurance covers dam- 
ages to your own car. This is broken up 
into two main types: 

@ Comprehensive physical-damage in- 
surance. 

@ Collision insurance. 

Comprehensive pays for virtually any 
damage to your car, except that caused 
by collision. Fire, theft, and glass break- 
age are the principal coverages, but it 
also pays you for a host of other things. 

Suppose your car is parked in a riot 
area and is turned over and set afire by 
a mob. Comprehensive would pay you 
for any damages. 

Flood-damage insurance, which is al- 
most impossible to get on your home, is 
part of your comprehensive policy. Your 
car is also covered for damage caused 
by explosions, earthquake, windstorm, 
hail, and falling objects. 

Comprehensive also protects you if 
your car is stolen. Your company will 
pay you $10 a day, for 30 days, for loss 
of your auto’s use. You have to provide 
the company with transportation receipts 


Coverage Cost to collect this, though. 

ME A —— $10 If your car is damaged while it is stolen, 
E UH I 2 NRI REI margarines $12 the damages will be paid by your com- 
FN ——— —  — $14 prehensive coverage. 

SEN AM corsara eee ke $17 Suppose your car is stolen in Boston 


Medical payments also cover you and 
members of your family if you’re injured 
on a bus, or even as a pedestrian. 


ee 


and is found abandoned in Los Angeles. 
Your company will pay your way out to 
Continued 
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the city where it is found so you can re- 
cover it. Suppose you had driven to Los 
Angeles and the car was stolen there and 
you returned to Boston before it was 
found. Then you would have to pay your 
fare to Los Angeles to get your car back. 
You don’t have to take a car back if it 
is missing for more than 30 days, if you 
don’t want to. But you must take it 
back if it is found in less than 30 days. 
How much do you collect if your car 
isn’t found? You get the book value at 
the place where it was stolen. If your car 
is stolen in a town where it 1s worth more 


Need Collision 

Collision insurance pays for any dam- 
ages to your car that result from hitting 
another auto, or object, or from being 
turned over—regardless of whether you 
are at fault. There are good odds that 
you won't ever need it, because in a great 
many instances drivers collect from the 
other fellow's insurance company. 

What if you're hit by an uninsured 
motorist, or if you're at fault in an acci- 
dent, or even have an accident in which 
no fault can be established? Suppose 
you happen to skid into a tree or a bar- 
rier? 'Then you'd stand to collect nothing 
on damages to your car. If you can't af- 
ford to pick up a sizeable repair bill and 
your car is relatively new, you should 
buy collision coverage to protect yourself 
from a big financial loss. In fact, if you 
buy your car with an auto loan, the 
lender will probably insist that you buy 
it with no more than a $50 deductible. 

A word of caution, though. If you buy 
insurance through a car dealer, you may 
only be buying collision insurance. Make 
sure that you buy liability coverage, too. 

Full collision insurance is almost im- 
possible to buy. But you can buy it with 
a variety of deductibles—up to $500. This 
means that you pay the first $50 to $500, 
depending on your policy, of any colli- 
sion damage to your car. The company 
pays for all damage over that. 

How much collision deductible should 
you take? Think carefully. This is an 
area in which you can get a great deal of 
protection and still save yourself lots of 
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than in your hometown, you'd get the 
higher amount. 

If your car is totally wrecked when it's 
found, you collect the book value of the 
car computed at its worth in the city 
where it's recovered. 

How much does comprehensive cost? 
In most parts of the country, it's under 
$25 a year. So it's a good buy even if 
you have an old car. But in some parts 
of the country, the price of comprehen- 
sive can get very expensive, especially 
where a lot of paint damage is caused by 
sandstorms. Although a $50 deductible 
feature on comprehensive is avallable in 
most areas—it cuts the cost by about half 
—most people prefer to buy without it. 


Insurance? 

ifm 

money if you self-insure up to an amount 
you can afford to absorb yourself. You 
should never insure yourself against any 
loss you feel you can cover without undue 
hardship. 

Most people buy a $50-deductible 
collision policy because that’s all they 
want to lose out of their own pockets. 
However, if you increase your deductible 
to, say $100, you can save up to one- 
third the cost. A $250 deductible costs 
about 60 percent less than a $50 one. 

You'll find that collision premiums drop 
as your car ages and loses value. But 
there comes a time when the coverage 
isn’t worth buying because the premium 
is too high compared with the value of 
your car. Almost all insurance companies 
recommend that you drop collision in- 
surance by the time your car is six 
years old. 

One added benefit of collision insur- 
ance: Even when you’re not at fault in 
an accident and are due to collect from 
the other driver's company, your damages 
will be paid by your own company under 
the collision coverage. It will then collect 
from the other company, and if it recov- 
ers the full amount, it will return your 
deductible amount to you. Trying to col- 
lect on your own can be a trying experi- 
ence. With collision insurance, you can 
be sure of the speediest payment for your 
repair bill. But your company won't at- 
tempt to collect for any personal injuries 
you receive in the accident. 

One prerequisite for the purchase of 


^5 | The rising toll for repairing damaged cars 
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Fixing smashed cars costs more each year. In 1957 
the average property-damage claim cost the insur- 


collision insurance is that you also buy 
comprehensive. That’s because all glass 
damage is paid under comprehensive, 
even if it's broken in a collision. One ad- 
vantage to you in this feature is that it 
avoids your having to absorb a deductible 
for a broken windshield or door window. 
Insuring yourself against the uninsured 
motorist is one of the best buys you can 
get. Its cost is only a few dollars a year 
and in many states it is mandatory. In 
other states, you can be without it only if 
you sign a waiver refusing it. 
Uninsured-motorist coverage compen- 
sates you for your damages or injuries in 
case you're hit by an uninsured vehicle 


764 '65 66 
ance companies $145. Latest figures show the 
average cost has climbed to a whopping $221. 


or by a hit-and-run driver. With unin- 
sured-motorist coverage, your own com- 
pany will pay you for the injuries or 
damages to your car that you would or- 
dinarily get from the other driver's in- 
surance company. Don't pass this up un- 
der any circumstances. Even if you live 
in a state where insurance is mandatory, 
you can be struck by an out-of-state 
driver who doesn't carry insurance. 

Other coverages you may want to con- 
sider include emergency road service. It's 
cheap and provides “first aid" for your 
car if it breaks down. It also pays for de- 
livery of gas, oil, or tires if you're stranded 
on the highway and need them. 


Choosing a Company 


With this information in hand, you're 
now ready to shop around. There are 
many ways to buy auto insurance. You 
can get it with or without service, with or 
without agents, and at a great range of 
prices. 

How can this be when states regulate 
prices? The fact is that regulation does 
not mean that. prices are the same. In 
47 states there is price competition. One 
of the three exceptions is Texas, which 
has a state insurance commission that re- 
quires all companies to charge the same 
premiums for the same coverage. Does 
this mean that you can’t get it cheaper 
from some companies? Even under such 


restrictive regulations, Insurance compa- 
nies have a pricing innovation that enables 
you to get a better buy from one than an- 
other. In Texas, many companies give you 
dividends at the end of every year. The 
size of the dividend determines your real 
cost. Many mutual companies through- 
out the U.S. pay dividends routinely, but 
in Texas the companies pay dividends as 
a means of competing on prices. 

What kind of company is for you? 

There are two basic groups: 

€ Agency companies. 

@ Direct writers. 

The lines get blurred, however, when 

Continued 
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you try to place some companies in their 
niche, The old-line agency companies sell 
their insurance through independent 
agents and brokers, who handle several 
different companies and get a higher com- 
mission on their sales—about 15 to 20 
percent. Some direct writers sel! through 
exclusive agents. An exclusive agent is 
either an employee of an insurance com- 
pany or virtually one. He gets a lower 
commission per sale than independent 
agents—about 10 percent. Some direct 
writers, however, are strictly mail-order 
sellers and have no agents' fees at all. 

How 1s this reflected in the cost of in- 
surance to you? 

If a company pays an agent a higher 
commission, it must be reflected in. its 
price to you. And generally direct sellers’ 
rates are cheaper than old-line agency 
rates. But the agency companies claim 
that you get better service from an inde- 
pendent agent than one who is a company 
employee. 

Having a strong agent can sometimes 
be a help in getting better service and 


Maryland is where the insurance con- 
troversy first hit the headlines a couple of 
years ago. One of the country's major 
insurers, which claimed it was losing a 
Jot of money there, canceled thousands of 
policies because it could not raise its rates 
under state regulations. 'This was the 
first sign that auto insurance is in in- 
creasingly short supply. 

One of the hardest-hit groups is the 
urban-area motorist. Many insurance 
companies find it undesirable to do busi- 
ness in the “core city" because of high 
losses there. It's been charged that some 
companies black out whole areas and 
won't write any business for any residents 
within those boundaries. Particularly 
hard hit are Negroes and other disad- 
vantaged groups. 

On a statewide basis, the tight markets 
exist in Maryland, Pennsylvania, New 
Jersey, Louisiana, and South Carolina. 


And easiest place in the country to buy 


auto insurance is the state of California, 
which has the most liberal regulations 
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consideration from an insurance com- 
pany. In some instances, the independent 
agent can intercede more effectively with 
the insurance company in pressing a 
claim for you. If you should run into bad 
luck and get hit with a traffic violation, 
or have an accident that results in a com- 
pany dropping you, an independent agent 
can probably place you with another firm 
because he represents several different 
ones. 

Direct writers fight back at this charge 
and claim they can equal or excel the 
service you get from the old-line com- 
panies. The direct writers have set up 
drive-in claims offices and have represen- 
tatives in convenient shopping centers to 
service policyholders. 

Which should you pick? If you feel 
you don't need someone to represent you 
in dealing with your company, take ad- 
vantage of the savings direct writers gen- 
erally offer—if you qualify. If you feel 
that you'd rather pay a little more and 
have someone who might give you addi- 
tional service and be more effective in 
dealing with your insurance company, 
then an independent agent may be worth 
the extra cost. 


Can You Get Insurance? 


governing insurance companies. Most in- 
surance executives would like to see all 
states adopt California-type regulations. 
They feel politicians have made a scape- 
goat out of the insurance industry “be 
cause they see the opportunity to make 
political gain when they lay a heavy hand 
on automobile-insurance rates." 

Spokesmen for old-line agency com- 
panies say 1t is easier to get insurance 
through independent agents in this type 
of market because they can pick and 
choose from many insurers. Direct writers 
dispute this, claiming the independent 
agent represents companies that are most- 
ly retreating from the automobile-insur- 
ance market. “The independent agent 
has great trouble placing a risk and that's 
why he needs five or six companies," 
says Thomas C. Morrill, a vice-president 
of State Farm Mutual. 

Auto-insurance sales figures indicate 
that the direct writers have grabbed the 
major share of the market from agency 
companies. A big reason for this is that 


What it costs to heal auto-accident victims 
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Repairing broken bodies cost about 35 percent 
more on the average in 1966 than it did 10 years 


leading direct writers like Allstate and 
State Farm Mutual have made agency 
merchandising techniques obsolescent. 

They have opened offices in the sub- 
urbs and in shopping centers where they 
can reach middle-class motorists—a group 
that has a high number of preferred 
risks. But critics denounce insurance 
companies for that very reason. 

It's alleged that the insurance indus- 
try’s practice of going after the more afflu- 
ent suburban dwellers amounts to skim- 
ming the cream of applicants. 

Morrill retorts that State Farm’s 
method is not cream-skimming, but a 
"dreg-rejection" operation. “We keep 
people out who have an undue amount 
of motor-vehicle violations or accidents,” 
he says. “About five percent of the new 
people coming into State Farm have had 
an accident in the past year. If you took 
the rank and file of America, you’d find 
this is probably about what you have.” 

Allstate’s vice-president and general 


Is There Discrimination? 


Insurance companies deny such dis- 
criminations. But Negroes and other resi- 
dents of distressed areas have trouble 
buying insurance to a great extent be- 
cause not many agents do business in 
those areas. An agent wants to sell in- 


'64 '65 '66 


before. Hospital costs, doctors' bills, and rehabil- 
itative care are included in these figures. 


counsel George H. Kline says, “The 
superselective writers are the ones who 
don't grow. You can't be superselective 
and grow about 15 percent a year, the 
way we've been doing." 

However, Senator Philip Hart (D., 
Mich.), a severe critic of the insurance 
industry, says the skimming process has 
“progressed to the point where occupa- 
tions and home addresses are considered 
in judging a customer's desirability. One 
company, for example, is reluctant to 
write policies for clergymen because 'they 
drive as if they believe the Lord will pro- 
vide. Occupations commonly on the re- 
jection list include doctors, house-maids, 
military personnel, farm workers, labor 
officials, editors, musicians, bartenders." 

Senator Hart declares, *No one will 
quarrel with the concept that safe drivers 
deserve a break on policy price. But is it 
fair to judge a person's accident potential 
by his job rather than bv his personal 
driving record?" 


surance in a reasonably prosperous neigh- 
borhood to make a good living. 

Some applicants are looked down on 
because of the small possibility that they 
will someday have to testify in court. 
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Witnesses with bizarre occupations or un- 
usual domestic arrangements might an- 
tagonize some jurors and cost the insur- 
ance company a verdict. 

Noncareer military personnel, because 
they are usually young men, find it diffi- 
cult to secure coverage. Insurance actu- 
aries say that men under 25, in general, 
have a very bad accident record, and sta- 
tistics amply bear them out. 

Whatever the reason is, an insurance 
company won't tell why it turns you 
down. They say that doing so would 
make them liable to defamation-of-char- 
acter suits. But if you do get turned 
down by any insurance company, don't 
give up. A recent survey by the member 
companies of the National Assn. of In- 
dependent Insurers revealed that “two- 
thirds of those who apply to our com- 
panies after rejection or cancellation by 
another company are accepted." 

If your driving record is such that no 
standard-rate company will accept you, 
there are still two types of auto insurance 
you can buy. 

Many of the top insurance companies 
have “running-mate” subsidiaries that 
specialize in the coverage of high-risk 
persons. The rates are about 60 percent 


The assigned-risk category is the last 
resort for some motorists, but it’s still 
better than having no insurance at all. 
Each state has an assigned-risk plan that 
requires every insurance company to ac- 
cept a quota of “untouchables,” high-risk 
drivers who can’t get insurance with 
standard or even substandard companies. 
From the loss figures these plans show, 
it’s apparent that most of the drivers are 
bad risks. Assigned-risk plans consistent- 
ly pay out more in claims than they take 
in. 

Surprisingly, though, many good 
drivers wind up there for assorted rea- 
sons that range from clerical mixups to 
agents' incompetence to perhaps a little 
thievery. Agents get a higher commis- 
sion on assigned-risk premiums; to some 
this may offer an inducement to put you 
there. 
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higher on average than those charged by 
standard companies. | 

One advantage of having insurance 
with a running-mate company is that you 
can work yourself back into the standard 
firm by piling up a clean driving record 
within a period of three to five years. 

There are also many other reliable | 
firms that specialize in insuring high- 
risk motorists. They usually charge about | 
the same rates as the running-mate com- 
panies. 

But a pernicious thing happened sev- 
eral years ago when many Insurance com- 
panies started retrenching in certain : 
areas. They left a vacuum that was filled 
by opportunistic firms that wrote up 
much of the high-risk business and then 
failed when they had inadequate reserves 
to meet damage claims made on them. 

Secretary of Transportation Allan S. 
Boyd told the House of Representatives A 
Subcommittee on Commerce and Finance 
last March that at least 80 insurance 
companies have failed since 1961. He 
said a survey of just 58 of the companies 
indicated that about 300,000 people had 
claims of over $600 million against the 
companies—whose net assets totaled no 
more than $25 million. 

So don't ever sign up with a marginal 
company. Before you do that, you'd be 
better off going into an assigned-risk plan. 


State Farm's Morrill says that his com- 
pany gets about one out of every eight 
assigned risks nationally—and that an 
examination of their records indicates 
that many people in the plan don't de- 
serve to be in it. 

Assigned-risk coverage basically offers 
only minimum liability protection. Many 
companies, however, are now voluntarily 
offering comprehensive, medical pay- 
ments, uninsured-motorist insurance, col- 
lision, and even higher liability limits to 
their assigned risks. But State Farm 
says that only about four percent of the 
people in the plan have an interest in 
excess limits. Comments Morrill: “The 
people who are most risky to insure have 
the least interest in protecting themselves 
against the claims of others, or in being 
able to respond in damages to someone 
they may injure." 


How your car dollar 
gets split up 


Here's where your money goes 
in keeping your car running. 
Auto insurance totals 13 per- 
cent of the average person's 
annual auto expenses. The Bu- 
reau of Public Roads, which 
compiled these statistics, says 
it costs the average person 11 
cents a mile to own and oper- 
ate his family car. Insurance 
averages only 1.4 cents per 
mile in those costs. Deprecia- 
tion is the leading cost factor, 
running an average of 2.8 cents 
per mile. Maintenance, acces- 
sories, parts, and tires cost 
2.1 cents per mile; gas and 
oil, 1.7 cents per mile; garages 
and tolls, 1.8 cents per mile. 
The least expensive factor is 
state and federal taxation—an 
average 1.2 cents per mile. Fig- 
ures are for $2,800 car driven 
100,000 miles over 10 years. 


* 


'The insurance industry has a compli- 
cated way of setting rates. Generally 
companies say that your driving deter- 
mines your insurance costs. But many 
factors go into your individual rate, on 
top of the general principles the com- 
panies subscribe to. Some rates actually 
have no apparent actuarial basis, but are 
arrived at on a subjective basis. 

The two major organizations responsi- 
ble for most insurance-company rates 
are the Insurance Rating Board (IRB), 
which sets rates for companies owned by 
stockholders; and the Mutual Insurance 
Rating Bureau, which is made up of com- 
panies that are owned by their policy- 
holders. 

'The direct writers set their own rates, 
which vary from the rating-bureau rates 
almost everywhere; they are generally 
lower. In some rare instances, though, 
the direct writers have higher rates for 
certain territories. 

'The rating bureaus have 260 basic clas- 
sifications. The major ones are: 

e Age. 

e Sex. 


@ Use of car (business or pleasure). 
. € Marital status. 
e Territory. 

Then there are subclassifications which 
provide discount credit for driver educa- 
tion for young drivers, good-student dis- 
counts, and multicar discounts (more 
than one car insured under the same 
family policy). 

Another feature of the rating system is 
the safe-driver plan. This is designed to 
lower the cost of insurance for drivers 
who don’t have accidents or convictions 
for traffic violations in the three years pre- 
ceding the effective date of their policies. 
The bureaus claim this makes their rates 
competitive with independent companies 
who “aim to insure only careful drivers." 
But the safe-driver plan is tricky. Some 
critics even call it a gimmick. If you are 
lucky, your insurance costs under a safe- 
driver plan can be reduced substantially. 
Run into some trouble and your cost can 
shoot up dramatically. 

The safe-driver plan works on a system 
of points. These are assigned for certain 
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types of accidents and convictions for 
moving-traffic violations by you or any 
driver in your household during the 
three years preceding the effective date 
of your policy. 

Here's how points are determined: 

Any conviction for drunken driving; 
failure to stop and report an accident, 
vehicle homicide, or assault; or driving 
with a suspended or revoked license 
would give you three points. 

Any conviction that requires you to 
file evidence of financial responsibility 
with your state motor-vehicle bureau 


Here’s how your point standing affects 
your insurance-policy cost in a safe- 
driver policy: 


Points Policy Cost 

| — M" 1595 discount 
l.c. 995 surcharge 
—— 00%, surcharge 
i -— s 19095 surcharge 
4 or more ........ 150% surcharge 


The safe-driver-plan surcharges are on 
the basic rate. So if you are already pay- 
ing a higher rate because you are under 
the age of 25, any point-penalty sur- 
charge you pick up would be added to 
your base rate, not to the entire premium. 

One big exception to the safe-driver- 
point plan is Allstate, which does not 
take traffic-violation convictions into con- 
sideration in determining your rate. All- 
state assigns points only for any accident 
in which it has to pay out in excess of 
$50 under your liability coverage. 

Allstate's Kline explains that there is 
such an uneven level of law enforcement 
in America that there's no common stan- 
dard of judgment. “It becomes an ab- 
solute jungle of non-comparability," he 
says. “We're against speeding, going 
through stop signs—all the things for 
which you can get a citation. But the 
payoff comes when you run into someone 
and you were at fault. We feel it fairly 
measures the risk." 

Allstate's safe-driver plan has eight 
categories. It has eight merit (discount) 
ratings and five surcharge ratings—the 
highest runs to 250 percent above the base 
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gives you two points against your name. 
Any other moving violation that re- 
sults in suspension or revocation of your 
license gives you one point. You would 
also pick up a point for any accident re- 
sulting in more than $50 damage. One 
point is even assigned for two or more 
accidents that result in less than $50 
damage. You are not penalized, though, 
if your ear is in an accident while it 1s 
lawfully parked, if your car is hit in the © 
rear and you do not receive a traffic vio- 
lation in connection with the accident, or 
when you have an accident for which the 
other driver is responsible. Accidents 
caused by hit-and-run drivers also don't 
carry any point penalties for the victim. 


Cost and Safe-Driver Plans 


rate. Allstate does this because the , 
company gives each policyholder a five- 
year renewal guarantee. A motorist who 
runs up a huge loss record against All- 
state would keep his insurance, regard- 
less of that, but his rates could reach an 
assigned-risk level if he's a bad enough 
driver. Allstate points out that all com- 
panies have a merit plan, but no others 
give their policyholders long-term in- 
surance security and a five-year renewal 
guarantee. 

How does a bureau arrive at its ratings? 
The IRB bases its rates on a survey of 
300,000 risks drawn from 17 company 
groups that write a high percentage of 
the bureau members’ business in 32 
states. It is not based on the total ex- 
perience of all the companies. But the 
bureau claims its sample reflects the true 
risks companies face in writing insurance. 

But critics charge that the insurance 
companies have insufficient actuarial data 
in many areas and use personal judg- 
ment in setting rates. Even within the 
industry there is a feeling that gimmicks 
not actuarially justified are used. One 
example is cited by George A. Peery, 
vice-president and actuary of GEICO. 

While Peery's company does give dis- 
counts to youngsters who complete driver- 
education courses, he knows of nothing in 
his company’s experience, or in the expe- 
rience of the industry, that justifies such 
a credit. There is no statistical evidence 
to support giving better rates to good 
students or graduates of driver courses. 


Special economy policies. 'The stand- 
ard auto-insurance policy you buy is the 
Family Policy and this label will prob- 
ably appear on the front page of your 
contract. But in many states, you can 
buy a Special Policy, which can save you 
10 to 20 percent over a comparable Fami- 
ly Policy. 

'The basic difference in a Special Poli- 
cy 1s that it sets a single liability limit. 
Instead of buying a 10/20/5 policy, you 
get a single liability limit of $25,000. 
This would cover all claims for both 
bodily injuries and property damage 
caused by one accident. 

You have to buy medical-payments 
coverage 1f you decide to buy a Special 
Policy, but the rates are cheaper than 
those charged in a Family Policy. The 
reason: You can only collect hospital 
and medical expenses over the amount 
you receive from another motorist's lia- 
bility coverage and/or the amount paid 
by any other hospital or health insur- 
ance. Under a regular Family Policy, 
you can collect from duplicate sources 
and sometimes receive double the amount 
you actually spend. 

Multicar discount. You can probably 
save substantially on both vour liability 
and collision insurance if vou have more 
than one car and insure them with the 
same company. 

Compact cars. Many companies have 
abandoned discounts for compact cars, 
but others still offer reductions of about 
10 percent on small cars. 

Farm-use discounts. If your car or 
truck (up to 1,500-pound capacity) is 
garaged on a farm or ranch and isn't 
used for going to any job other than 
farming, you can get a discount on both 
collision and liability premiums. 

Discounts for families with youngsters. 
Members of your household under 21 
usually mean higher premiums in your 
policy. But you can reduce costs if all 
young drivers in the family pass a recog- 
nized driver-education course approved 
by the National Commission on Safety 
Education of the National Education 
Assn. 

Youngsters who are away at a college 
more than 100 miles from home are con- 
sidered part-time operators of the family 
car. By notifying your insurance com- 
pany of this, you can get a lower rate 


on your insurance cost in a number of 
states. 

Good students (those in top 20 percent 
of their class) who file a certificate 
signed by a school official get a 25-per- 
cent discount. 

Young men on active military duty 
are also considered nonresident members 
of the household, and notification of this 
status to your Insurance company will 
reduce your premiums. 

Women’s discounts. Contrary to ev- 
erything you may think, insurance com- 
panies regard women as safer drivers. 
Consequently females between 30 and 
64 who are the only drivers of their car 
receive a 10-percent discount on their in- 
surance. 

Out-of-service autos. When you're go- 
ing on a trip for more than 30 days with- 
out your car, you can arrange to suspend 
all but your comprehensive coverage dur- 
ing your absence. You can save a pro- 
rated amount if your policy and state 
permit this type of action. It's not a good 
idea to do this if you're going to be using 
a rented or borrowed car, because some 
of your coverage might apply to those 
vehicles. 

Continued 


President Johnson hands pen he used to sign a law 
that authorized two-year probe of auto insurance to 
Senator Warren G. Magnuson (D. Wash.). 
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When you buy auto insurance you 
want protection from financial ruin, and 
compensation for any personal injuries 
or damage to your car if you ever have 
an accident. 

How well does the U.S. insurance in- 
dustry do the job of paying the victims of 
accidents, and how would you fare if your 
car crashed? The truth is that our fault- 
based insurance system doesn't seem to 
do as well as it should in compensating 
the victims of accidents. 

"Claims for compensation are pro- 
cessed slowly and inefficiently, often leav- 
ing accident victims without means to 
pay their medical expenses and to re- 
ceive proper rehabilitative care," Secre- 
tary of Transportation Boyd says. “The 
distribution of compensation is uneven 
and perhaps inequitable. It has been 
estimated that from 14 to 30 percent of 
those injured receive nothing. Small in- 
jury claims may be overcompensated, 
larger claims undercompensated." 

'The reason for this is economics. In- 
surance companies want to settle small 
“nuisance” claims because it’s cheaper 
to do so than to fight them. But the 
larger claims, usually pressed by more 
seriously injured and deserving victims, 
are strongly resisted. 

Most of the trouble lies in the fact that 
in 44 states you have to prove you are 
innocent of fault in order to legally re- 
cover for your losses or injuries. Six 
states have comparative negligence laws, 
which allow accident victims who are 
partially to blame to recover a propor- 
tionate amount of losses. 

This antagonistic legal situation creates 
a tremendous overhead—adjusters’ costs, 
legal fees, and administrative expenses. 


The industry meanwhile is making an 
attempt to speed up the settlement pro- 
cess. The advanced-payment plan is a 
new concept that is rapidly being adopt- 
ed by many insurance companies to get 
aid to accident victims when they need it. 
Here’s how it works: When a policyhold- 
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Are You Protected? 


So for every $2.20 in premiums the in- 
surance companies take in, only $1 goes 
to those injured in accidents. Blue Cross 
pays out $1 for every $1.07 it collects. 

Insurance executives defend the ex- 
penses as being caused to a great extent 
by the contingent-fee system lawyers use 
in getting paid for representing accident 
victims. Under this system, victims pay 
nothing if they lose the case. If they win, 
the lawyer gets one-third of the amount. 
Insurance companies say they have to 
build this contingent-fee cost into their 
premiums. 

Settlements for injuries and damages 
are unduly delayed, even though 95 per- 
cent of all auto-accident cases are pro- 
cessed without ever getting to trial. It’s 
a good thing, too, because it can take 
anywhere from two to six years before a 
civil case can be tried in many cities. 

The long wait and lawyers’ self-interest 
frequently prevent seriously injured vic- 
tims from getting full compensation for 
pain and suffering. When auto-accident 
cases go to trial, the insurance companies 
win about half the time. This makes 
many lawyers put pressure on their client 
to settle for a lesser amount, rather than 
risk losing the case (with the attorney 
winding up with no fee). 

In New York State, in the year be- 
tween July 1, 1966, and June 30, 1967, 
there were 1,374 jury verdicts in auto- 
accident cases, and the average award 
was $13,842. In 325 cases a settlement 
was made before the jury returned a ver- 
dict; these averaged $13,354, remarkably 
close to the amounts given by juries. But 
you can see from these figures that the 
huge settlement that makes headlines is 
a rarity. 


Advanced-Payment Plan 


er has a serious accident in which he was 
clearly at fault in his company's opin- 
ion, they will go to his victim and start 
paying all doctors’ and hospital bills, 
lost (take-home) earnings, car-repair 
bills, and any other immediate expenses 
relating to the accident. These payments 


are made without the victim giving up 
his rights to eventually sue for additional 
compensation. 

Then, when the victim is on his feet 
again and ready to go back to work, or 
when he is home for a protracted con- 
valescence, the company will attempt to 
make a final settlement with him. He 
can either agree to the amount they offer 
or take them to court to seek more, with- 
out forfeiting what he has already re- 
ceived. 

The Insurance Information Institute 
says that many companies that sell auto 
insurance are making use of the advanced- 
payment procedure to speed rehabilitation 
of accident victims without lengthy wran- 
gling and legal fights. 

Jack E. Koepke, a claims examiner for 
the Travelers Insurance Companies, says 
his company has handled 750 cases since 
early last year in which it has paid out 
some $750,000 in advanced payments 
for losses and pain and suffering. He 
says that 200 cases have been closed out 
with a final settlement. The company 
says its advanced-payment plan helps to 
hold down litigation costs and speeds 
rehabilitative care to the victims. 

Another sore point with some motorists 
is that insurance companies don't pay 
enough to properly repair cars damaged 
in accidents. This charge is also made by 
the proprietors of body shops. A spokes- 


Are Changes Needed? 


Insurance executives recognize that the 
public is showing increased resistance to 
the rising cost of auto insurance. 

“The system costs more than the pub- 
lic is willing to pay," says Robert Gil- 
more, associate counsel of the American 
Insurance Assn. 

One proposal that has been made, Gil- 
more says, would be to go to a “first-par- 
ty" system. That's the same principle that 
your fire insurance, health insurance, and 
most other types of insurance operate on. 
You collect from your own company for 
any losses you sustain. In auto insur- 
ance, you usually have to collect from 
another company, which you don't patro- 
nize—one that doesn't have any particu- 
lar reason to curry your favor. 

While nearly everyone agrees that 
changes are needed, there is great disa- 


man for the Auto Body Assn. of America 
told a Congressional hearing that 75 per- 
cent of the $2 billion gross volume done 
by auto-body shops is controlled by in- 
surance companies. 

Robert Whittlesey, vice-president of 
the association, says, “Our members are 
deeply concerned about some of the in- 
equities that have grown up in this in- 
dustry, due to certain monopolistic and 
coercive practices which encourage the 
operation of unsafe vehicles and at times 
result in injustices to the body-shop own- 
ers and consumers. 

"Insurance companies through their 
appraisal practices, to repair vehicles at 
the cheapest possible price, will often 
prevent expenditures vitally necessary 
for the proper operation and safety of the 
repaired vehicle." 

N. Morgan Woods, manager of the 
claims bureau of the American Insurance 
Assn., disputes this. Woods says, “Insur- 
ance companies do not attempt to dic- 
tate to the car owner where he should 
have his car repaired or how it should 
be repaired." He explains that usually 
the owner of a car reports an accident to 
his company and submits estimates of 
damage from local repair shops. “If the 
adjuster estimates the repair costs are 
reasonable, the company will pay the car 
owner, who is then free to have his car 
repaired at any repair shop he selects." 


greement as to the form of the changes. 
Some experts suggest that taking the 
regulation of the insurance industry out 
of the hands of the states and substitut- 
ing federal control would help. 

One plan which has most stirred up 
the insurance industry is the basic-pro- 
tection plan authored by Professors 
Robert E. Keeton of Harvard and Jeffrey 
O'Connell of the University of Illinois. 
This plan was recently up for enactment 
before the Massachusetts legislature and 
was defeated. But it has many supporters 
and is pending before the legislatures of 
about seven other states. 

The Keeton-O'Connell plan would com- 
pensate all auto-accident victims regard- 
less of fault—up to $10,000 for medical 
expenses and up to $750 per month for 

Continued 
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What to do if you 
have an accident 


Not every accident must be reported to 
your insurance company or state motor- 
vehicle bureau. Only accidents that exceed 
the minimum amount of property damage 
specified by your state must be reported to 
the motor-vehicle bureau. And only acci- 
dents that relate to your coverage should 
be reported to your company. But all acci- 
dents in which there have been injuries 
should be reported to both the motor- 
vehicle bureau and your insurance com- 


pany. 
After an accident: 


@ Bring your car to a stop and turn off the 
key. Leave your vehicle where it is if this 
doesn't interfere seriously with traffic. 


@ Help any injured persons. 


@ Call a doctor and the police, if their as- 
sistance is needed. 


@ Write down the names and addresses of 
all persons involved in the accident and 
all pertinent information as to location, 
time of day, road condition, description 
of other vehicles, and license data. 


@ Just give the facts in your report. Don't 
draw conclusions. 


@ Forward all information about the acci- 
dent to your insurance company. Send 
them all writs, summonses, and cita- 
tions that you may receive. 


@ Don't admit fault to anybody. Don't dis- 
cuss the accident with anyone but the 
police or other civil authorities, author- 
ized representatives of your insurance 
company, an attorney if you wish to 
have one to represent or counsel you. 


@ Don't try to settle a claim on your own. 
Payment to another motorist, no matter 
how small, could put you in greater 
jeopardy. Getting a legal release may 
take you off the hook legally—but not 
with your insurance company if they 
learn of the accident. 


Q File a report within the time limit set by 
your state. The local police can probably 


provide the form and tell you when it 
must be sent. 
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lost wages. This would be paid by the 
injured person's own insurance com- 
pany. Some features of the plan have 
been attacked by the insurance industry, 
but there is a surprising degree of accep- 
tance of the proposal by many top insur- 
ance executives. 

One group that is steadfastly opposed 
to the basic-protection plan is the bar. 
Trial lawyers lobbied successfully to de- 
feat the bill in Massachusetts because 
they feel it would put many of them out 
of business. 

Professors Keeton and O'Connell say 
that their plan, if it were enacted in New 
York State, would pay 25 percent more 
people than the present system does, 
while dropping auto-insurance costs from 
15 to 25 percent. Most of the savings 
would result from reduced legal fees. 

The issues are confusing to the aver- 
age motorist. Even though a new day 
may be dawning, it hasn't quite arrived. 
But you don't have to be at the mercy of 
the system if you plan carefully. 

Know what your needs are. Don't buy 
any auto-insurance coverage you don’t 
need. If you feel that you have been in- 
correctly rated by your company, don't 
hesitate to take the matter up with a 
higher authority. Insurance companies 
admit that slip-ups do sometimes occur 
and try to set them right. If you don't get 
any satisfaction from your company, take 
the matter up with your state insurance 
commission. 

Even in the tight insurance market 
that exists today, you can save up to $50 
on your coverage costs by wise shopping 
and packaging. You should not attempt 
to do this, though, if you arent a pre- 
ferred risk. 

If you have trouble getting insurance, 
iry another agent or company before you 
take an assigned-risk policy. If you're a 
city dweller who has difficulty in secur- 
ing auto coverage, talk to a suburban 
agent who probably can get you a policy 
if he has a good loss record. 

Use your deductible options wisely to 
save money on collision coverage, but 
don't try to save on liability. Weigh the 
desirability of switching to a Special Pol- 
icy that can save you money. 

Above all, drive safely and legally. Ac- 
cidents can cost you a lot more than 
higher insurance premiums. Gs) 
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New 8-wheeled vehicle has plenty of oomph for any terrain 


eight big flotation tires. The Twister is pow- 
ered by two Corvair engines, and is designed 
to protect the driver from severe jolts. 
being made for the Army. 


'The Lockheed 'Twister, a new articulated 
vehicle, races over the dunes of Sand Moun- 
tain at the Nevada Automotive Test Center. 
It can go through sand, snow, or mud on its 


Queen Elizabeth Il nears 
completion in England 


Britannia doesn't rule the 
waves any longer, but this 
giant new ocean liner will give 
England a new lease on its 
seagoing life. The 58,000-ton 
vessel has a 67-foot modern- 
istic funnel that sits atop an 
aluminum superstructure. 
The new Queen will start 
passenger service next year. 
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Hovercraft runs on a two-stroker 


The ‘“Wotsit I" is a new experimental hov- 
ercraft that gets lots of go from a little seven- 
hp., two-stroke engine. The 1815-foot, half- 
ton British vehicle has a direct-contact am- 


phibious drive that gives the ground-effect 
machine exceptional hill-climbing, maneuver- 
ing, and braking capability, and stability in 
crosswinds. It hits 10 m.p.h. on water and 
25 on land. (Photos courtesy Hovering Craft 
& Hydrofoil, London). 
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i sat on the edge of the boat, scuba tank 
clamped to my back pulling me squat- 
ty, face mask binding tight, wet suit snug- 
ging my chest, mouthpiece tasting like 
garden hose. I sat there and knew I must 
flip over backwards into that opaque sea, 
the unknown, five miles from land. I 
didn’t like the idea. It was the first time 
I had ever attempted open-water diving, 
but everyone was standing around look- 


When you're ready to dive, snorkel twists out of way. 
Mouthpiece (in hand) fits between lips and teeth. 
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Come along with our 
do-anything reporter 
on his first dive to 
ocean bottom. Here’s 
how to get started in 
this fascinating sport 


By ROBERT GANNON 
PHOTOS BY BOB VOELKER 


Donning gear, Gannon is helped by in- 
structor. After 50-minute dive to about 
45 feet (right), the author surfaced, en- 

tranced, a new diving enthusiast. 


ing at me and I couldn’t figure an out. 
So I flopped back. | 

Instantly, my apprehension dissolved. 
I suddenly had switched worlds, and that 
first look was a shocker—the colors, free- 
dom, and isolation, the multitude of fish 
everywhere: breathtaking, alien, bizarre. 

I learned some surprising things during 
that first dive. For instance, fish don't 
pay much attention to you when you're 


You can snorkel on surface (note tube above water) 
until you spot something interesting, then dive. 


Hown there among them. During my 
training, I learned some alarming facts, 
Loo. One example: A man can die in 
Scuba gear with an air bubble in his brain. 
He can do it in a matter of seconds in 
ater the depth of a swimming pool. 
Most good scuba courses stretch out 
for weeks. And rightly so. To be a quali- 
fied diver you must keep a huge amount 
of technical stuff in your head, and you 
must be so familiar with your equipment 
that you can react almost automatically 
to an emergency. Best argument for train- 
ing: Each year some 90 Americans die 
while diving—an estimated 80 percent of 
them simply because they don't know 
the essentials. 

But because I had only a limited time 
to learn, and because I knew I'd have an 
expert alongside, I talked my instructor 
into giving me a three-day course, while 
I absorbed a few how-to manuals on the 
side. 

It wasn't enough. Later, underwater, 
I did a couple of dumb things I wouldn't 
nave if the training hadn't been rushed. 

Finding a scuba school. The conven- 
tional course—taught by a YMCA or 


NAUI (National Assn. of Underwater 
Instructors) teacher—costs somewhere 
around $50 and runs through 30 or so 
hours of instruction on land and in a pool, 
plus a final day in deep water. You find 
an instructor through the local Y or div- 
ing shop. Before you sign up with a 
dive-shop teacher, check to see that he 
has an instructor’s certificate. Usually 
it’s stuck up on the wall. 

My scuba guru was Capt. Ray Hog- 
lund, a big guy with a head hairless as 
an ostrich egg burned umber. From a 
pierced ear a gold ring glinted, and from 
his neck dangled a gold doubloon. He 
could pass for a jovial pirate. Hoglund 
has been teaching scuba 14 years, num- 
bers his graduates in the thousands. He 
owns Skindivers Headquarters, a dive 
shop at Marathon, about midpoint down 
the Florida Keys. 

For the first lesson, we sat on the shore 
of a quiet, shallow lagoon and talked 
about snorkeling. A snorkel, of course, is 
that J-shaped plastic pipe that “free” 
divers breathe through while floating on 
the surface, watching the bottom through 

Continued 
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A small coral cave on the ocean floor attracts Gannon. 
divers in the area spend much time exploring sunken ships. 


a mask. When they dive they hold their 
breath, flutter-kicking down with flippers. 

Scuba divers—those outfitted with Self- 
Contained Underwater Breathing Appa- 
ratus—use snorkels for a couple of rea- 
sons: It saves them air when they're just 
looking around from the surface. And 
when their tanks run dry far from the 
dive boat, swimming with the face under- 
water is a lot easier. 

A free diver can't get into much trouble 
—mainly because he can't get very far 
from the surface. The real problems 
begin with the scuba outfit, when he gets 
underwater with an auxiliary air supply. 
And the big thing everyone worries about 
is something called cerebral air embolism. 
That's the thing that can kill you in a 
swimming pool. 

The pressure problem. Water increases 
in pressure about a pound with each 
two feet of descent. When a free diver 
descends, air in his lungs squeezes into 
a smaller space. When he ascends again, 
the air expands until it reaches the origi- 
nal volume. Fine. But equipped with 
scuba gear, a submerged diver may take 
a deep breath of air, then come up with- 
out exhaling. The air expands until it 
ruptures tiny lung sacs, because the lung 
isn’t designed to withstand internal pres- 
sure. A rise of only four feet in water 
can do him in. 

When a rupture does occur, explains 
Hoglund, *raw air bubbles go into the 
blood stream and travel through the heart 
to the small vessels feeding the brain, 
where they dam the blood. That section 
of the brain dies from oxygen starvation." 
Unconsciousness can occur before a diver 
surfaces. 

“So the moral of the story is: Don't 
hold your breath when scubaing," says 
Hoglund. *And when ascending, always 
look up at your rising bubbles—to keep 
your throat open, to watch for overhead 
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hazards, and to make sur 
you're exhaling." 

The air a sport scub 
diver breathes is air, n 
oxygen, because prolong 
use of oxygen brings o 
“oxygen poisoning," whic 
may lead to convulsio 
Troublesome underwate 
Also, of course, air is cheap 
er. Filling a convention 
tank costs about a dollar, and a tankf 
will last roughly an hour—depending o 
depth, activity, and personal needs. 

The most popular tank size is 71.2 cu 
bic feet, holding air at a pressure of 2,24 
p.s.1. (Auto tires are pressured at abou 
30 p.s.i.). | 

The tank diane to a molded-plastiq 
pack, and the whole thing is attached t 
your back by quick-release straps so 
you get into real trouble on the botto 
you can dump everything fast. 

Most divers prefer single-hose units 
easier to use, simpler in construction 
cheaper. Air flow is controlled by a regu 
lator supplying air as the diver needs it. 
I first tried mine above water, then sub 
merged my head and found that breathin 
underwater is easier. 

With the 35-pound tank pulling might 
ily on my back (it weighs only 1.7 pound 
underwater), and an eight-pound bel 
sagging my middle (I have a tendenc 
to bob to the surface, I find), and with 
mask clamped tight, I scuffled awkwardly 
into the water (you clump backwards in 
flippers), and submerged myself. Sud- 
denly I was in isolation, cut off, remote 
from—and curiously superior to—that 
common world above. 

The water was roily in the cove, ob- 
scuring the scenery. But I did see a cou- 
ple of things of interest. One was an 


Experienced 


Coming back up, author exhales, watching stream ot 
bubbles. Failure to exhale can cause air embolism. 


normous beer can. I reached out and 
oted that I did so with an equally im- 
ense hand—illustrating that things look 
igger underwater. 

The other interesting thing was a score 

f gelatinous blobs supporting umbrellas. 
surfaced and asked Hoglund about 
em. “Jellyfish. Mildly poisonous. Don't 
other them.” I didn’t. 
But I was down below not to sightsee, 
t to get familiar with my gear. Hoglund 
as a batch of cute exercises to show that 
1ere’s nothing to be afraid of. Mask 
earing, for instance. In theory, it’s sim- 
le. You take the mask off, put it on 
gain full of water, then breathe out 
rough your nose while holding the top 
f the mask tight. Your breath purges the 
ater from the bottom. 

Trouble is, underwater, in an alien, 
oro-g environment, you forget such bea- 
ics as which is your nose and mouth. So 
blew out through my mouth and inhaled 
ough my nose. Said Ray when I sput- 
ed to the surface: “Great! There's not 
better way to clear out sinuses." 

A few problems. My equipment kept 
rgling. I wasn't pursing my lips tightly, 
xplained Hoglund, and water was 
squeezing in. 

A more serious problem was an inabil- 
ty to equalize one of my ears. As a 
iver submerges, pressure increases on 
e outside of his ear drum. To remedy 
t, he must open his eustachian tubes, the 
assageways from the throat to the inner 
ar. He does this by swallowing, yawn- 
ng, or holding his nose and blowing. I 
was able to pop one side, but not the 
ther. 

That ear problem was the thing that 
worried me most two days later as we 
1eaded out to sea on Hoglund's 26-foot 
living boat, the Skinnydipper. With us 
was Bob Voelker, owner of Water World, 
[Ünc., a top Miami dive shop. Voelker, 33, 
S a pro diver involved with classified 
Navy work. He had consented to come 
ilong with us to take photos, and to 
watch over me. 

For safety, divers always work in pairs. 
Voelker was to be my partner. 

As we lost sight of shore I suddenly 
‘ealized that I was getting apprehensive. 
mn a few minutes I would be diving down 
y»eneath that surface, and I felt a touch 


[Continued on page 162] 
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Tips on buying equipment 


SNORKEL GEAR 


Tube: Consists of plastic tube and rubber mouth- 
piece. Some are sold with a floating-ball or other 
valve. They're not recommended; valves snag 
seaweed, are not foolproof. Two general tube 
diameters are available. Smaller size is better for 
beginners; it's easier to clear. Cost: $2.5. 


Mask: Use masks that cover only eyes and nose, 
not full-face with snorkel attached. Test for fit 
by holding mask to face and inhaling slightly 
through nose; mask should adhere. Buy only 
shatterproof or tempered glass, not plain or plas- 
tic. (Eliminate fogging by rubbing saliva on in- 
side.) Metal band (rustproof) holding glass in 
place is preferred. Some divers like masks with 
nose-pinch sections to pop ears. Purge valves 
for emptying water are convenient. Cost: $4-8. 


Fins: Get them with medium flexibility. Don't 
buy large, professional styles until your flutter 
strength is built up; pro sizes promise leg 
cramps. Those with slipper-like full-foot pockets 
are better than heel-strap styles for beginners. 
Permanent-size fins are better than adjustable 
ones. (When putting them on, push foot in, then 
adjust back. This guards against broken heel 
straps.) Cost $10-17. 


SCUBA GEAR 


Basic. Nobody should buy basic scuba equip- 
ment—tank, pack, regulator—until he has com- 
pleted a thorough course in diving. Then he'll 
know enough to judge whether or not the sales- 
man speaks the truth. Buy scuba gear, say ex- 
perts, only at dive shops, not general sports 
stores or discount houses. “The market is 
glutted with bad equipment," says diving in- 
structor Hoglund. ''l've seen tanks two years old 
completely deteriorated— potential killers—and 
regulators | wouldn't use in my bathtub. Tanks 
run $50-100, packs $10-20, regulators $40-100. 


Dive suits: Dry suits, completely enclosed skins 
worn over long underwear, are for swimming 
under ice or in grossly polluted water. They’re 
vulnerable to punctures; a pinhole can soak the 
diver. Most divers use wet suits. They’re made 
of lg- to 14-inch foam neoprene, and come 
in pieces: jacket, pants, hood, boots, mittens. 
They're **wet" because they absorb water, which 
acts as insulation. A wet suit costs $17-70, a 
full dry suit around $200. 


Weight belt. Most divers need lead-carrying belts 
to offset buoyancy. Belts have quick-release 
devices. Cost: $5-22. 


Inflatable vest: Invaluable when you're caught 
tired away from shore. Cost: $4 (surplus) to $30. 


Float: Possibly nothing more than an inner tube 
with a line hanging from it and a diver's flag 
($2-8) atop so you're not run over by a fisher- 
man, required to steer clear by 100 feet. 


Misc.: Knife ($3-10) —not for cutting up sharks, 
but for prying, severing lines, etc.—compass 
($4-14), watch ($90-150), depth gauge ($9- 
40), lamp ($5-25), temperature gauge ($5-7). 
underwater camera ($20 up), spear gun ($9-80). 
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XEM PICTURE NEWS < 


Lo Rut 


New mini-bike has two-speed automatic transmission 


This little Bonanza trail bike with Mini- 
Matic transmission can be used on or off 
the road. Its 2:1 low gear, light weight, and 
close-to-the ground design help it scramble 
nimbly up trails. On the road, it shifts 


Safety harness is a headrest, too 

Here’s a shoulder harness designed to 
protect you from whiplash injury. Strate- 
gically placed straps cradle your neck and 
act as a headrest when impact whips your 
head back, as in the simulated crash above. 
An inertia-locking reel maintains firm sup- 
port. The American Seating Co., Grand 
Rapids, Mich. 49502, makes the harness. 
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automatically into an 11-percent overdriv 
to hit 40-45 m.p.h. The new transmissio 
(photo above, right) is said to be rugged 
and easy to maintain. It adds only tw 
moving parts to the bike. 


"omnim 


And you shall have music iw 


Wearing these sunglasses and a light 
weight earplug, you can have music wher 
ever you go. A built-in three-transisto 
radio is powered by a hearing-aid batter 
about dime size. The tuning dial, volum 
control, and on/off switch are on the ea 
pieces. $19.95 from Frank H. Decker, 5 
Crestwood Dr., Newport News, Va. 2360] 


[his wonder adhesive does lots 
9f tricks, but for good results 
you must follow all the rules 


By JACKSON HAND 


;poxy glue is one of the adhesive mar- 
vels of the age. There's no doubt about 
hat. You can cite case after case 
n which it has helped solve a difficult 
problem. Yet, surprisingly, many users 
report bad luck with it. 
| At Chicago’s O’Hare airport, epoxy 

as used to fasten plastic letters to metal 

rafic signs. When the temperature 
dropped below zero that winter, the let- 
ers fell off. Why? The coefficients of ex- 
pansion of the plastic and metal were so 
different that no glue could work. 
In a home shop, an experienced crafts- 
an spread epoxy glue on the edges of 
two pieces of maple and clamped them 
tight to make a cutting board for his 
wife. In a day or so, the boards came 
Continued 
| good trick for supplying a sturdy base: When its 
foot broke off, this graduate was set in a metal jar 


cap filled with Devcon epoxy and left overnight. 
he next day, it was back in use as good as new. 


Why EPOXY GLUE 
Sometimes Fails 


Equal-parts measurement of resin and hardener is 
an important rule. It’s easy with tubed epoxy. A 
plastic coffee-can cover makes a re-usable mixing 
palette (above); the glue comes right off when dry. 


Mix clean, dry sand with an epoxy glue such as 
Duro E-POX-E if you must fill space at the same 
time that you glue—as when mounting machinery 
on a concrete floor. Bond becomes quite strong. 


Amusing artistry with epoxy and pebbles: Willard 
Luckey of Quakertown, Pa., assembled flat riverbed 
pebbles into these lifelike turtles. Fillet of epoxy 
holds on head. A felt pen made the markings. 


apart. Why? The glue line was too thin. 
Epoxy glues require a certain thickness of 
glue line to harden and cure properly. 
Besides, technicians do not consider 
epoxy the best glue for wood. 

Is epoxy hard to use? Not at all. Its 
growing popularity proves that. More 
people buy it—and more manufacturers 
put their names behind it—every day, a 
notable example being the recent appear- 
ance of 3-M's famous Scotch brand on 
two-tube epoxy put-ups. 

It is, in fact, so widely promoted as 
the universal adhesive that some users 
tend to think of it as a simple adhesive. 
It is not simple; it must be used accord- 
ing to the rules. It involves chemical pro- 
cesses that you can foul up completely 
If you aren't careful. With a white glue, 
you can hardly make a mistake. Not so 
with epoxy: 

e You can mistake “set”? for “cure.” 
Although Woodhill Chemical is out with 
a new “E-POX-E” formula that sets in 
an hour—and others are sure to follow— 
it takes about four hours for the typical 
epoxy to take its initial set. Then—it 
takes overnight for the glue to gain enough 
strength for much handling, and about a 
week to reach ultimate hardness. 

e You may not mix properly. Mixing 
epoxy glue used to be fairly difficult, be- 
cause you used a relatively small amount 
of hardener—and the error potential was 
therefore high. Nowadays you simply mix 
equal amounts of resin and hardener. Pet- 
tit Paint's Polypoxy makes this simple. 
There's a color indicator in the hardener 
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that turns the mixture green when it i 
properly proportioned and stirred, anc 
disappears when the glue has curec 
Conap's EasyPOXY is put up with ; 
mixing board, paddles, and cookbook 
simple instructions. 

However, many epoxy-glue jobs ar 
tiny; you need only a dab, so you mix < 
small amount. The chance of error i 
half-and-half proportions is great. Some 
times inexperienced epoxy users theorizé 
that “if the hardener is what makes thé 
glue work, a little more hardener should 
make it work better.” Adding a little 
more does speed up the cure somewha 
(not enough to be a factor), but it makeg 
your glue brittle and weaker. 

e You may overclamp. Experts recom 
mend that you “slip” joints together ag 
with grandpa’s hide glue, if you want ga 
good job. Epoxy glue’s chemical set-and 
cure requires a certain volume for suc 
cess. An exothermic reaction between 
resin and hardener generates heat. 

Ideally, you should spread the mixed 
glue on both mating surfaces, bring the 
together with a slipping motion, then let 
the glue-up rest in a position that utilizes 
gravity to hold things until the glue sets 

This process is facilitated in a ne 
spray epoxy from the Leal Co. In fhis 
product, the hardener is deactivated 
that it can be packaged already mixed 
with the resin. Upon exposure to oxygen 
and moisture in the air, the hardener be- 


Epoxy glue in a spray can is a product of Leal Co., 
Camden, N. J. Hardener in the formula is inactive 
until it reacts with moisture and oxygen in air. In 
photo, it's being used to glue on plane handle. 


comes active. In use, you spray the Leal 
epoxy on both surfaces, then wait 10 or 
15 minutes for it to dry—not set, but dry 
—as some of the volatiles evaporate. At 
this point, the two surfaces are tacky, and 
will hold the glue job unless the strain 
is greater than about a pound to a square 
inch of glue area. 

€ You may use too much heat. It is 
heat that makes the epoxy glue harden. 
Ideally, the heat should come from the 
internal reaction, in room-temperature 
conditions. You can speed up the cure by 
putting the glue-up in an oven at 140 to 
200 degrees, but most experts agree that 
the resultant bond is not as strong as 
unheated curing would make it. (There 
are special industrial formulations in- 
tended for oven curing, but they are not 
normally available.) 

€ You may use the wrong material. 
Not all epoxy materials in tubes are glues. 
Some are fillers, for use when appreciable 
voids need filling. Usually, they contain 
some material, like metal dust or silica 
sand, that produces bulk. You'll find the 
fillers have good adhesion—but not as 
much as epoxies intended specifically for 
gluing. 

Because they fill voids, a filler adhesive 
such as Devcon's Plastic Steel might be 
your choice for assembling or repairing 
poor-fitting joints. But when the object 
is merely adhesion, pick an adhesive. Not 
all pure-adhesion epoxies are clear. They 


Repairing a prized piece of china is an easy job for 
3-M's Scotch-brand epoxy adhesive, just recently in- 
troduced. We used the repair as an opportunity to 
demonstrate an important rule—that most epoxy 


come in white, cream, metallic, and 
black. 

€ Preparation may be skimpy. This is 
the most common mistake users of epoxy 
glue make. The instructions for all brands 
say much the same thing: “Remove all 
moisture, grease, oil, wax, or loose par- 
ticles from surfaces to be bonded. Sand 
to remove rust, paint, or plating.” 

Unfortunately, this brief instruction 
could be construed to mean wiping them 
with your sleeve. Actually, the superb 
bond of epoxy glues to materials that of- 
fer no apparent “bite” depends on abso- 
lutely clean surfaces. 

Always clean metals, porcelain, glass 
(any nonporous surface) with lacquer 
thinner or other solvent—not gasoline or 
paint thinner, which will leave an oily 
deposit. Once the surfaces are wiped, 
avoid touching them; your skin will leave 
enough oil to prevent optimum adhesion. 
Some epoxy-glue makers recommend 
sanding or grinding of surfaces to be 
bonded. This promotes cleanness. 

Cleanness counts on wood joinery, too. 
When you mend a break, the broken sur- 
faces are usually clean. But handling, 


residue, airborne oil, etc., coat the sur- 
faces of lumber, and they should be 
cleaned with solvent for best adhesion. 

e You may ask too much. “Stronger 
than you-name-it" is a legitimate claim 
made by most epoxy-glue makers, but 
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gluing should be done without clamps. A cooking 
pot was almost filled with sand and this was then 
used as shown in the photos to let gravity help sup- 
port the broken parts while the epoxy glue dried. 
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Ideal for porch or patio, this 
Danish-inspired four-piece set 
does double duty in the den 


By RICHARD C. SICKLER 


Wi... we began to settle into the “‘sec- 
ond" home we'd just built, we needed a 
lot of furniture in a hurry—on a tight 
budget. Since we'd be doing considerable 


OUTDOOR 


summer entertaining, we had to furnish 
the porch with comfortable matching 
pieces that would stand up to exposure. 
But when the weather chased us inside, we 
needed furniture that would serve equall* 
well in the den. 

Just try to find such versatile pieces 
in the stores! Porch or patio furniture can 
seldom be used anywhere else. So I built 
my own, starting with a basic design for 
a big, relaxing armchair that would fit 
into any setting, from rustic modern to 
Early American. 

With this done, I doubled its width for 
a pair of settees that have single armrests 
on opposite ends. If your wife likes to 
rearrange furniture, these units will de- 
light her. She can group them with a 
table to turn a corner or butt them to- 
gether for an 8' couch. 

Using the same tapered and chamfered 
leg design, I added a king-size ottoman 
that converts the armchair into a chaise 
lounge, and a 5' cocktail table. 

The dual purpose of the furniture ties 
right in with the current rage for out- 
door-indoor carpeting. 'l'o dramatize this 


Sturdy construction is evident in under- 
side view of chair unit. All frame mem- 
bers are assembled with glued mortise- 
and-tenon joints, including stretcher at 
base of back. Corner braces add muscle. 
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for the photographs, I moved both furni- 
ture and carpet from the porch to the 
den. The carpet is Mohawk’s new Bound- 
less, made of Herculon olefin fiber. Like 
the furniture, it's unfazed by weather ex- 
posure. 

Why Philippine mahogany? You may be 
surprised by my choice of wood. Philip- 
pine mahogany isn't as familiar—or re- 
spected—as it should be. It's inexpensive 
and easy to work, takes a paste filler 
readily, accepts stain well, and can be 
varnished and buffed to an attractive satin 
finish. And it holds up well. 

The seat and back cushions are inter- 
changeable between chairs and settees. 
The padding is 4” urethane foam; fabric 
is a 100-percent-cotton print intended for 
draperies and slipcovers. It’s been treated 
with a water and oil repellent that wards 
off stains. The covers have zippers along 
one side for easy removal. 

I sized this set to furnish a 10'-by-20' 
area on our screened porch, so the basic 
chair has generous dimensions, with a 
22"-by-23" seat. You can make it (and 
the matching pieces) smaller to fit the 
space you have. 

The accompanying rough-cut list for 
the chair will guide you in buying your 


Jumber. Multiply it by the number of 
chairs you plan to make. It's easy to 
compile a similar list for the other three 
pieces from the dimensions on the blue- 
print (next page). 

Gauging the work. Making furniture by 
the set has certain advantages. With a bit 
of planning you can keep waste to a mini- 
mum. And since the same basic construc- 
tion techniques are used throughout, you 
can set up a virtual production line to cut 
all units at once, then prepare all mor- 
tise-and-tenon joints, carefully marking 
pieces for later assembly. 

Though these joints aren't difficult to 
make by hand (with a backsaw, chisel, 
and file), they go a lot faster with the 
special jointer jig available for most drill 
presses. If your press lacks a tilting ta- 
ble, you'll have to make a bed to hold 
units at the proper angle for mortise-drill- 
ing. Angles are given on the plans. 

Preplanning is the key to fast, efficient 
work. You can use the drill-press jig to 
cut the slat mortises for the chair back, 
or you can simplify this op- 
eration by cutting 14"-by- 


L5" slots along the inside "urn the 
| page for 
edges of the top and bottom lie-flat 
rails, filling in the spaces be- blueprint b 
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tween slats with glued-in !5"-by-15"-by- 


-.134" blocks. Either way, assembly is a bit 


tricky, since the slats must be dropped 
into position at the time the frames are 
assembled and glued. It's not necessary 
ito glue the slats in place. 

The tapering of the legs can be done 
with a hand plane, on a bench saw, or 
with a portable router. 'The latter calls 
for a 34" straight bit and a special jig, de- 
scribed in the instruction manual that 
comes with most routers. The end of the 
leg that is to be reduced is shimmed up 
into contact with the bit by means of a 
wedge while the router rides atop a unit 
resembling a big miter box. Chamfering 
is done with a hand plane, after tapering. 

I cut the armrests on my bench saw, 
using a standard tapering jig, then cut 
the underside chamfers (for an easier fin- 


.gergrip) with my portable router. 


Assembly. For the most durable assem- 
bly, lock each tenon into its leg mortise 
by driving a metal pin through it. This is 
especially desirable at the joint where 
the top of the front leg enters the armrest. 
Always drill first, from the inside surface, 
through the tenon. The pin can be a 
finishing nail. Set it well below the sur- 
face and fill the hole with matching wood 
putty. 

When constructing the chair or settee, 
complete the frame first, then make the 
seat and back panels to fit. Some adjust- 
ment in the angle of the back is possible 
by setting the back frame farther forward 


COUNTERBORE 
V AND PLUG 


ONE SCREW UP 
THROUGH EACH 
CORNER BRACE INTO 
SEAT FRAME 


SEAT FRAME 


o 
(MBACK BRACE INTO | 


Settee version of chair has one armrest omitted and 
front leg shortened. Seat and back panels are at- 
tached as for chair, below, except that number of| 
screws along bottom stretcher should be increased 


on the support stretcher, or by altering 
location of the stretcher. 

All pieces should be sanded before 
assembly. Apply a rich brown mahogany 
penetrating oil stain. Follow with a paste 
filler that has been colored with the stain. 
Since this furniture will be exposed to 
weather, sunlight, alcohol, and other de- 
teriorating agents, finish with a quality 
bar varnish. I brushed on four coats, 
smoothing with steel wool and fine sand- 
paper between each. The resulting satin- 
gloss finish needs no waxing. Gs) 
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Rough-cut lumber—one chair 


Legs 
Front 2 115" x115" x 23" 
Rear 2 115" x 115" x 20" 
Stretchers 
Side 2 5/4" x 2" x 27" 
Front, back 4 5/4" x 2" x 25" 
Arms 2 5/4" x 215" x 28" 
Back 
Sides 2 34" x 215" x 20" 
Rails 2 JA x3" x 23" 
Slats 5 15" x 115" x 17" 
Seat 
Front 1 3A X 3l" x 24" 
Back l 34" x 215" x 24" 
Sides 2 7A" x 21/5" x 23" 


Plus corner braces, plywood 
*0oe58€79.5020s05€0909020p0090€9?9?9292490902020P5P^9^22^0P2020590P5B2JPP&5 


Attach seat and back with flathead screws 
as shown in cross section with underside 
and rear details (left). Choose lengths 
that won't pierce front surface. Where 
visible, cap heads with wood plugs. 


F.. cheapness, good looks, and durability, bricks are 
among the best of all building materials. But bricks 
come in a bewildering variety of sizes, grades, and 
types. Without knowing what characteristics each sort 
has, picking the right kind for a particular job is akin 
to betting on a horse by poking a pin into a list of 
entries. 

One way to slash through the confusion is to group 
bricks into the classifications used by dealers. All can 
be shelved into one of four overall types: 

e Paving bricks—a large, dense variety made from 
special clays and baked longer than usual. This treat- 
ment gives pavers a high resistance to cracking under 
the weight of trucks or other heavy equipment. 

e Fire bricks—made from deeply mined, pure clays 
that have a special resistance to disintegration under 
heat. A roaring fire in the hearth in winter won't faze 
| this brick. 

€ Facing bricks—a high-quality product with prac- 
tically no defects such as warpage, chipping, cracking, 
or flaking. Colors and texture are uniform throughout. 

Continued 


Brick surfaces come in hundreds 
of colors and textures. Here are 
three textures. From top to bottom: 
Norman brick with bark texture, 
Norman brick with vertical score, 
and velour-face brick. 
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How to make a brick planter: Any weathering type 
of brick can be used, with bricks broken in half 


è Building bricks—often called com- 
mon bricks. These have the same struc- 
tural strength as facing bricks. But under 
standards established by the American 
Society for Testing and Materials, build- 
ing bricks may show more small imper- 
fections than facing bricks. In addition, 
color and texture of units within a given 
lot can vary more. Often, facing bricks 
that don't come up to par will be shunted 
to a load of building bricks. 

Although bricks rate high in durability, 
they do have one weak spot: vulnerabili- 
ty to freezing. Below-freezing weather 
expands water trapped inside a brick, 
and part of the face flakes (or spalls) 
away. Soon the entire surface spalls off, 
ruining the texture and leaving the in- 
terior exposed to the same hazard. Even- 
tually, structural strength is dangerously 
reduced. 

Putting on the heat. The longer a brick 
bakes, the more its clay fuses. This cuts 
down the amount of water it can absorb 
and increases its resistance to cold 
weather. So, depending on the degree of 
weather resistance desired, brickyards 
vary baking time for different batches of 
raw bricks. As a result, we have these 
three grades: 

€e Severe weathering (SW) —highest re- 
sistance to frost and freezing action. This 
brick can be soaked for days in water, 
then heaved into a freezer. It still won't 
spall or chip. 

e Moderate weathering (MW) light 


130 POPULAR SCIENCE 


and set on san at "- Gravel (4") a ang copper tüti: 
ing give drainage, prevent overflow when it rains. 


rain followed by mild frost or freezing 
won't hurt the brick. But it can't take 
pelting rains followed by hard freezes 
without being damaged. 

e No weathering (NW) —the brick will 
chip and spall with the slightest frost. 

Fire and paving bricks are SW grade. 
Facing bricks usually are found only in 
SW and MW grades. Building bricks 
come in all three grades. Naturally, 
prices between grades of the same type 
differ. A batch of 1,000 facing bricks of 
SW grade may run $75. An MW grade 
might cost $60. 'The difference between 
two lots of 1,000 building bricks—the first 
lot an SW grade, the second an NW 
grade—can be $20 a lot. 

In addition to four types and three 
grades, bricks come in a number of differ- 
ent sizes which—to confuse things—are 
given names: Norman, Roman, and En- 
gineers', for example. All these sizes, 
however, fall into two categories: modu- 
lar and nonmodular. 

Modular bricks. ‘These work out to 
multiples of four inches, including a 1⁄4- 
inch mortar joint on front, side, and back. 
The width of two laid side by side will fit 
exactly over the length of the brick un- 
derneath. Nonmodular bricks don't meet 
in exact increments; a bricklayer often 
has to use a half or quarter brick to end a 
wall or match a joint. 

One other point: A brick dealer can 
refer to sizes in two ways—nominal and 
actual. Nominal size is the brick's di- 


arts AR 


Bricks came to the rescue when 
over the years the concrete sur- 
face of this patio cracked and 
wore away. To save it, redwood 
two-by-fours were anchored around 
the perimeter and the surface cov- 
ered with a layer of bricks in sand. 
Overlapping felt as shown, and 
placing flashing under bottom 
course of house shingles, elimi- | 
nated water seepage at the house Ho 
and patio joint. Note weep holes. prod Do 


|| SHINGLE 


FLASHING 
S SAND U 


mensions plus a lA4-inch mortar joint. 
Actual size is just that—the brick's mea- 
surements without the mortar joint. 

Brickyards rarely carry every size 
brick and may refer to some sizes in local 
terms. The most popular-size brick in 
your region might simply be called “reg- 
ular,” the next size up “oversize.” In 
ordering, ask your dealer to quote nomi- 
nal dimensions to make sure you're both 
talking about the same size. 

A recent innovation in brick sizes is 
SCR (Structural Clay Research) brick. 
Long, wide, and thin, it is fast and easy 
to lay. To be safe, most brick walls have 
to be two, preferably three, bricks thick. 
But just one row of SCR assures a safe 
load-bearing wall. 

The fun—and frustration—of buying 
bricks really begins after you've decided 
what type and grade you want. The va- 
riety in surface textures and colors is 
staggering. 'The slightest difference in 
baking time, additives, or raw materials 
makes for a different brick color. In ad- 
dition, scraping, brushing, scratching, or 
otherwise treating a raw brick's surface 
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results in hundreds of varied textures. 

The only guidelines available in choos- 
ing a brick surface are your taste and 
judgment. To get an idea of the variety 
available, visit a few brickyards before 
making a final decision. Also, try to see 
a mock-up wall of the bricks you're think- 
ing of choosing. 

Cutting the bill. When you buy bricks, 
you can often save money with a bit of 
shrewd shopping. For example, building 
bricks are as strong as the more expensive 
facing brick and are perfectly adequate 
for outside walls, barriers, porches, and 
the like. The surface may vary from 
brick to brick, but often the nonuniform 
effect can be more attractive. 

Whether you buy building or facing 
bricks for outside work, they’ll have to 
be a grade that will stand up under local 
weather conditions. But protected insiae 
walls need not be made of a high-grade 
brick. So use the cheapest grade of 
building bricks for fill, back-up walls, 
and inside brickwork. 

There are other ways to save on costs. 

Continued 
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Some common names given 
to bricks of various sizes 


FN 


| Conventional 


Roman 
Norman 
Engineers’ 
Economy 

| Utility 

| Double brick 

| Triple brick 
SCR 


Much of a brickvard's overhead lies in 
handling the stock: It's almost as easy to 
move 5,000 units as 1,000. Consequently, 
ordering a large number of bricks will 
lower the average price per unit consid- 
erably. Bricks that cost $20 for 500, for 
instance, might come to $30 per 1,000. 
Before going on a brick-buying spree, try 
to anticipate your needs for the next 
year or two so you can buy as much at 
one time as possible. If you order less 
than 1,000 units, make sure you know 
just how much you'll be paying for the 
lot, and find out if delivery is included 
in the price. 

What about used bricks? Vast urban- 
renewal programs and normal city re- 
building are razing thousands of old 
brick tenements a year under wreckers' 
cranes. Bricks from these buildings have 
a pleasing weathered effect. But they've 
soared so in popularity that salvaged 
bricks have become an industry in them- 
selves. Often, because of the labor in- 
volved in cleaning, they are more expen- 
sive than new ones. 

The brick industry, however, has flown 
warning signals against the use of sal- 
vaged bricks. Used bricks, they contend, 
crack and spall under weathering and are 
structurally unsafe. On the other hand, 
salvage contractors insist that bricks 
never wear out. If they were suitable 50 
or 60 years ago, they're okay today. 
Who's right? 

Good bricks, of course, don't wear out. 
But there are other factors in a structur- 


132 | POPULAR SCIENCE 


ally sound brick wall or 
building. For example, 
mortar bonds bricks to 
one another by penetrat- 
ing thousands of micro- 
Scopic pores in each unit. 
In used bricks, these 
pores are filled with old 
concrete and even thor- 
ough scraping and brush- 
ing don't clean them or 
take off enough crust to 
reach empty pores. 

As a result, the mor- 
tar bond is weaker. A 
test performed by the 
Engineering Experiment 
Station of the Univer- 
sity of New Hampshire 
found that salvaged 
bricks bonded less than one-half as strong- 
ly as did new bricks. 

Another aspect involved is the salvag- 
ing process. Tenements used high-grade 
bricks on exterior walls, but often em- 
ployed poor-quality bricks, called salm- 
ons, for back-up walls. Due to weather- 
ing, the two are hard to sort out and 
salvagers don’t bother to try. Used 
bricks, therefore, contain high-grade and 
poor-quality bricks in each lot. 

In addition, most brick manufacturers 
hold that even the best bricks made half 
a century ago can’t compare with good 
bricks made today. “The old brickyards 
didn’t have the kilns to control baking as 
well as we do now,” says Willard 
Dykman, spokesman for the Structural 
Clay Products Institute. “Salvaged 
bricks, especially back-up bricks, are 
often unevenly baked, lessening the 
strength.” 

In short, using salvaged bricks for 
load-bearing walls is a risk. As a veneer 
on a wall, used bricks are probably ac- 
ceptable if painted with one of the color- 
less silicone coatings to impede moisture 
seepage into the brick. 

Lately, another choice has turned up. 
To meet the demand for weathered-brick 
texture, many brickyards are baking a 
high-grade that has the appearance of 
used bricks. So, before you pay more for 
the salvaged variety, check around for 
the same appearance in new bricks. Be- 
sides often being cheaper, they’re sure to 
be structurally sound. Gs) 


PERSONAL-USE REPORT: 
Sears’ 
Wet or Dry 
Shop Vac 


By HARRY WICKS 


EE tively new in design, this latest Home-N- 
Shop vac is the finest clean-up tool to come into my 
shop since I first started making sawdust. Built for 
tough, rugged use, the unit has a Permanex plas- 
tic rather than fiber tank. After using one for over a 
month, I found that it had a lot of good features, but 
lacked some I would have liked. 

It performed all the routine shop chores—picking 
up sawdust, floor dirt, etc.—effortlessly. I expected 
that. It really earns its shop space by the way it 
picks up water. I never had it so easy scrubbing the 
shop floor. And you don’t have to keep checking the 
tank to see how full it is. A clever warning device lets 
you know when the vac has slurped up all the water 
it will hold—the sound of the motor changes enough 
to be heard a full hose-length away. 

The well-like top provides convenient storage for 
the coiled hose, but there is no handle. Instead, the 
tension hold-downs must be used for cover removal 
and replacement. And I think Sears missed a bet by 
not putting a couple of handles on the tank itself; 
lugging a full tank out to be dumped would be easier. 
But the faults I found are questionable ones; they’re 
concerned with convenience more than function. On 
the latter count the rig rates an A—it does all the 
maker claims it will. The “Sears Best" model shown 
here sells for $59.99. 


Top is held on by two tensioned rods, an improvement over old 
rim-type holder. Permanex container is acid-, solvent., oil-, ver- 
min-, and fungus-proof. For safety on wet pickups, use overhead 
reel or fasten extension cord so it can't drop to wet surface. 


A p 


Shop vac picks up scrub water fast, 
has 27-gallon capacity. Four-wheel 
dolly snaps over bottom rib, stays 
there even if unit is picked up. 


Suction is good whether tank is 
empty, half full, or near full. For 
wet pickup, filters are removed, tube 
is fitted with wet nozzle shown. 


Drain plug empties all but last cou- 
ple of inches of water quickly. In 
garage shop, vac can be rolled out- 
side; in basement, use floor drain. 


it o- 


Build and fly this 


fabulous SKI KITE 


What used to be a show-stopping stunt for experts is now a wild 
new water sport for everyone. You don’t even have to water-ski 


By AL LEES / PS Home Workshop Editor 


pee nothing quite like it. You 
soar from the spray to hang in the sky, 
harnessed to an aluminum-frame kite 
with a 12-foot wingspread. Only when 
you sight down the taper of your 120-foot 
towrope toward the tiny hull slashing 
across the water below are you aware of 
your height, your speed, or your depen- 
dence on the boat. You're experiencing 
one of man's oldest dreams: free flight. 

No wonder there's a surge of interest 
in ski kites—a surge that will climax, 
next month, with a TV special on which 
NBC’s Johnny Carson himself takes 
wing [Sept. 7, nine p.m. EDST |. 

But where do the kites come from? 
And if they're really safe, could PoPuLAR 
SCIENCE readers make and fly their own? 
To find out, I flew (conventionally) to 


Preparing the ski kite on shore 


Body frame, with a base of only 414 by 714 feet 
(first photo), stores inside most hulls for trailer 


Lake Wales, Fla., to visit Ken Tibado’s 
Kite Factory, the world's only consistent 
producer of ski kites since 1959. If that 
suggests high-pressure production, it 
shouldn't. The “factory” is a big, fairly 
casual machine-shop-type operation 
where each kite is turned out with pater- 
nal care, then trotted down to a local lake 
for a personal flight test before being dis- 
assembled for shipment. The 12-by-14- 
foot kite shown in our photos was one of 
six that had just been built for the 
Carson TV special. 'The test pilot? 
Yours truly. 

This model retails for $260. Careful 
hand assembly makes it well worth that; 
but if you're willing to tackle the con- 
struction yourself, the outlay for mate- 
rials could be closer to $150. Get a friend 


transport. Assembly at the site, demonstrated here 
by Ken Tibado, is simple matter of inserting nose 


to go in with you and the investment 
shrinks still more. To order our blue- 
print, complete with assembly photos, 
see details on a following page. 

The kite frame is Alcoa seamless alu- 
minum tubing (alloy 6061-T6) in one- 
inch and 114-inch diameters, joined with 
fittings made for railing and scaffold as- 
sembly, and tensioned with ?1;-inch stain- 
less-steel plastic-coated cable. Four-point 
flotation, to keep the kite on the surface 
of the water, even when you're in it, is 
provided by six-inch-diameter cylinders 
of expanded polyethylene, center-drilled 
to slip over the frame. 

The sail, which can be bought separate- 
ly if you're not handy with a sewing ma- 
chine, is a red-white-and-blue affair of 
Dacron and nylon. 


and wing extension bars, capping them with cable 
fittings and tensioning the cable by hooking it into 


oft 
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The kite's designer and chief tester— 
and owner of the factory —Ken Tibado, is 
a story in himself. Growing up a few 
miles from the famed tourist attraction, 
Cypress Gardens, it was natural for him 
to become a performer in the year-round 
water shows staged there. But Ken's 
constant experimentation from 1953 to 
1959 (the years he was star skier at the 
Gardens) gave birth to over half of the 
ski stunts that are still applauded at any 
exhibition—from spin jumps to barefoot 
skiing. Ken’s kite flying grew out of this 
same striving to better his performance. 

When a temporary back strain made 
ramp jumps painfully jarring for him, he 
set out to soften the impact and at the 
same time gain elevation. So he strapped 
on a makeshift kite—and was as aston- 

Continued 


opposite ends of the tail bar. This automatically 


stretches sail and bows the struts for frame rigidity. 
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Getting into harness 

Parachute clip hooks your sling-type har- 
ness to strap dangling from trapeze bar. 
Cord is for emergency release, should 
you need to drop free of kite in the air; 
use only as last resort. In second photo 
l'm getting heft of 25-pound kite. Note 
that tongue of harness is fed through 
lowest tie of life jacket, for extra back 
support. In bottom photo, Tibado and 


son Keith shoulder the kite while | sus- 
pend weight in harness to get feel of body 
control in flight. Note how bridle attaches. 


ished as anyone when he swooped up the ramp .. . and 
stayed up. Thus the Tibado kite was born. In the years 
since, Ken has turned a sleepy town in Florida’s citrus 
groves into the “ski-kite capital of the world." 

He still makes all the kites for the Gardens shows, as 
well as for most other exhibitions. And within the past 
couple of years, as the kite design has been perfected, 
he’s begun to sell to private enthusiasts who drive by 
Lake Wales for a flight lesson—or who order by mail 
from great distances. Ken has shipped kites to Hong 
Kong (two), Russia (three), and Australia (six). 

West Palm Beach to Bahamas. Ken presently makes 
about 125 new kites a year and reworks an additional 75 
he gets as trade-ins on his latest models. But he feels 
he’s only scratched the surface of potential fliers, and 
continues to promote the kite with exhibitions at every 
weekend water show he can reach. To give an idea of 
the lengths to which he’ll go to make the public kite- 
conscious, a few years back Ken and two buddies hooked 
up to a 19-foot Thunderbird boat with twin 110s and 
flew in formation from West Palm Beach to the Ba- 
hamas. When I expressed surprise at the distance, he 
shrugged: “Made it in 344 hours. I’ve stayed up as long 
as eight on local lakes." 

Tibado’s son Keith, now a muscular 15-year-old, has 
been an expert flier since he was eight. His trophies 
share the home mantelpiece with those his father has 
won in competitions here and abroad. Another enthusi- 
ast I met at the factory was a colorful character named 
Wolandi. He's a daredevil-for-hire, a publicity-stunt pro 
who works the sport-show and fair circuits. In his long 
career, Wolandi has scuba'd into frozen lakes, rappelled 
down skyscrapers, driven cars blindfolded, and water- 
Skied with promotional banners. But he's lost his heart 
to kite-flying. He frequently tows his boat 200 miles from 
Miami to fly with 'Tibado in Lake Wales. 'This summer 
he's soaring over lakes all over the country, as self- 
appointed Kite Ambassador-at-Large, eager to prosely- 
tize and teach. 

“I never felt this way about any of my stunts before," 
he told me. *I ski now only for shows. For fun, I fly." 

I checked out this preference with other performers— 
the bronzed young men of Cypress Gardens. Although 
the Gardens includes only one brief solo flight as the 
climax of its four-a-day water shows, many of the exhi- 
bition skiers have come to Tibado for flying lessons. 
Echoing Wolandi, one of them told me: “I ski for money, 
not for sport. It's work, and once you've mastered it, 
there's little challenge. On my own time, I fly." 

Getting ready. Surrounded by such boosters, I itched 
to get aloft myself. Assuming I survived, it would be a 
classic case of if-I-can-do-it-you-can-do-it. Admitting 
Im not an athlete borders on comic understatement. 
And, like Jack Benny, I've reached that age plateau of 
perpetual 39. Worst of all, I'd never been on water skis 
in my life. 

“Look,” I said to Tibado, “Td feel a lot easier about 
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Going up—and coming down—without the aid of water skis 


For body-plane launch, | surface-float within frame, arms, chest, and thighs, casting dubious look at my - 
above, grasping trapeze bar at extreme ends. As driver. Front foam floats have already lifted, so 
boat increases speed (right), | plane up onto fore- some control is required by shifting body weight. 


Moment later, kite lifts free and my body swings At end of flight, boat arcs around, decelerating; kite ” 
forward, suspended from trapeze bar by harness. quickly descends toward surface. Best position for 
Feet drag in water only a second as kite climbs. landing is legs thrust forward, with head held back. 


The instant | plow water, release man in boat yanks Kite plops gently onto surface with me beneath it. - 
cord that frees pivot pin from sliding metal plate. Its four-point flotation will now let me bob cozily 
Ring at end of towrope (left) shoots toward kite. within frame till boat circles back to pick me up. 
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For experts only: 
advanced flying fun 


Once author completed the hour's 
air time required to qualify for 
Graduate Flier's jacket patch, Ken 
Tibado used same kite to demon- 
strate stunts he's mastered for ex- 
hibition flying. Experienced flier 
can control height and direction of 
flight with graceful slaloms (above) 
and can somersault over trapeze 
bar to fly upside down, ignoring 
harness or hanging from it. 
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this if I didn’t have to master two techniques at once. Isn’t there 
some way you can get me up without skis?” 

“Sure,” he told me. “You just run off the beach. I speed up 
the boat as you reach water’s edge. I’ve even flown exhibitions at 
airports behind a tow car. Never had any trouble getting up. 
‘Course I once busted a leg coming down.” 

I demurred. “Then how about body-planing?" he suggested. “I 
don’t usually break in a flier that way, but flying without skis has 
one big advantage—you’re more free to maneuver your legs to 
steady the flight. And I’ve never had an injury over water.” 

It was the best offer I'd heard so far. I stepped into the sling 
harness that would support my weight from the trapeze bar and 
waded the kite into the lake. The boat crew checked to be sure 
there was no snag in the towrope before they clipped the ring at 
its free end into a spring-tensioned release anchored to the boat. 
As the boat edged forward, I watched the floating line snake out 
and pull taut, and as I began to be tugged gently through the 
water, I thought: “Life begins at 40.” 

And then 225 horsepower surged to life up ahead and there 
was nothing gentle about the tug as I planed onto the surface 


of the lake, tossing a butterfly spray. 
[Continued on page 180] 


You can build your own kite from detailed PS blueprint 


To let you in on this wild new sport, PS has drawn up a fully dimen- 
sioned blueprint with assembly photographs so you can duplicate the 
kite and accessories. These plans include a complete parts list, with a 
price for each fitting and accessory, to give you the option of building 
as much as you can and buying any part not locally available or beyond 
your skills. Send $5 (check or money order) to: 

Ski Kite Blueprint 
P. O. Box 317 
New York, N. Y. 10046 

Price includes license to build one kite for personal use. 

Please print your name and address. 

Allow three weeks delivery (four weeks west of Rocky Mountains). 
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Saber saws feature thumb switch 

Convenience is the word for the handle- 
located switch in both of Wen's latest saber 
saws. Constant-speed model at top ($27.95) 
produces 2,800 1" cutting strokes per minute, 
while the other model ($29.95) has two 
speeds—2,400 and 2,800. On both, the large, 
adjustable metal shoe can be moved forward 
for plunge cuts, backward for corner and 
flush cuts. Seven saw blades for all types 
of cutting are included with each saw. 


WHAT'S NEW 


Little propane torch for hobbyists 


Economy-priced Bantam propane torch by 
BernzOmatic is designed especially for 
home-shop use. A fingertip adjustment en- 
ables the minitorch to deliver either a needle- 
point flame for finely detailed work or a 
heavy-duty pencil flame for jobs requiring 
more heat. Fitted with the Bantam cylinder 
(shown) the torch will supply up to seven 
hours’ burning time. The Model TX-20 
torch and T'X-209 cylinder sell for $4.95. 


Two tools for the price of one 

Now on the market is a soldering iron 
that turns into a hot knife. All you do is 
change tips. The hot knife can be used to 
remove epoxy or flash, cut plastics, and 
rework connectors. UL approved, it sells for 
$4. X-acto, 48-41 VanDam St., NYC 11101. 


Curved jaw fits pipe better 

Newly designed jaws on Channellock's 
tongue-and-groove pliers give more grip- 
ping surface and better leverage on curved 
and round objects. There are two sizes: a 
915" model (#422, $3.60) with five jaw ad- 
justments, 115" capacity; and a 12" model 
(#442, $4), seven adjustments to 214". 


Continuity tester 

Sears tester uses 
two penlight batter- 
ies, lets you check 
out switches, fuses, 
extension cords, etc. 
for shorts. Depress 
the pocket clip, and 
the tool is a handy 
pocket flashlight. It 
sells for $2.29. 
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Isolation of mounting frame is 
clearly seen if you remove the en- 
gine cover and air cleaner as shown 
in photo at right. A gentle squeeze 
on the frame causes it to move on 
the three live-rubber mounts. 


Proof of the pudding came when author 
Lindsley gave the Stihl saw a tough work- 
out in cutting up this pile of firewood logs. 


VIBRATION 
ISOLATOR INTAKE 


in aa 


Exhaust port is a single opening, not the multiple 
openings usually found in two-stroke engines. Look 
through it and you can see the piston rings. A 
serrated ring offers better grip for starter dogs. 


The air cleaner is easy to remove for blow- 
ing or washing clean, yet it seals well around 
the edges. That's it beside the engine cover 
just beyond the handle in photo at right. 
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WHAT IT'S LIKE 
TO USE A 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


0.. of the hottest cutting handfuls of saw 
power on the market today carries the 
somewhat cryptic name of Stihl 041AV. 
Boasting a really capable 514 hp., it weighs 
in at 16 pounds—complete with bar and 
chain. The instruction book typifies the 
thoroughness of its German maker; it looks 
and reads like a Mercedes manual, and the 
tool kit is equally nifty. 

But statistics and accessories are not what 
make the 041AV an outstanding saw. In 
addition to fine workmanship and unques- 
tioned cutting power, it features: 

€ Three-point vibration mounting (AV 
in the 041AV means antivibration) . 

@ Automatic chain oiling, adjustable for 
quantity. 


| CHAIN OIL 


| CHIPPER CHAIN | 
|.404" OR +” PITCH ERE 


View of the starter side of the Stihl O41AV shows 
one of the saw's vibration 


STARTER HANDLE 


isolators. Second is 


| ENGINE COVER 


4| SPARK PLUG x "m THROTTLE LOCK BUTTON Spes ct 


m VIBRATION ISOLATOR T 


Ér. je 


located at the end of the bottom mount of front 
handgrip, the third at the top under engine cover. 


Doesn't Give You the Shakes 


e Extra-large air filter. 

® Single, clear, large exhaust port. 

€ Serrated steel starter-dog ring. 

@ All ball and roller bearings. 

€ Chrome-impregnated cylinder. 

Stihl brags about the antivibration fea- 
ture. Anyone who has operated a chain 
saw is familiar with the odd, tingling 
numbness in the hands and arms that 
follows. The three-point, rubber-bushed 
suspension on the 041AV transmits about 
as much vibration back to the hand grips 
as you get through the steering wheel of 
a car. It’s there, but not significant. 

The principle is much like the rubber 
Suspension mounts used on radial air- 
craft engines. Engine movement is pres- 
ent and normal but it doesn’t get back 
into the structure. This can mean a lot to 
a soft-muscled suburbanite. This same 
suburbanite will also be a lot happier 
with the automatic oiling on the 041AV 
than with pushbutton oiling. 

Most two-cycle saw engines tend to 
collect carbon in multiple exhaust ports. 
Typically, the small ports have webs or 
dividers to keep the piston rings from 
snagging. The Stihl saw has a closer- 
fitting piston that permits use of a full 
single port without webs. 

The secret of the port goes deep into 


the design of the cylinder. Stihl points 
out that conventional steel sleeves or 
chromed bores take extra piston clearance 
to allow the greater expansion of the 
piston to run freely without seizing. 

By keeping the rates of expansion of 
cylinder and piston more nearly equal, 
the piston can be fitted tighter. Doing 
this takes a tricky process of fusing mol- 
ten aluminum and chrome under pressure 
while in the forming die. This results in 
a pockmarked or porous cylinder-bore 
surface much like an Oilite bushing, and 
it actually does absorb and exude oil. Oil 
to gas ratio after break-in is 1:25. 

In the end, of course, performance is 
what counts. So I decided to give the 
041AV a real workout. We had a cord or 
more of fire logs that needed cutting to 
smaller size. On a job like this you can 
really pour it to a saw almost without 
letup, and I did. Somewhat to my sur- 
prise, for so light a saw, I cut into log after 
log and never dropped out the clutch. 

All in all, for a little more money than 
the garden variety of saw—$231.85—the 
Stihl 041AV offers an awful lot in vibra- 
tion-free, long-life performance. 

The saw is imported to the U. S. by 
Stihl-American, Inc, 194 Greenwood 
Ave., Midland Park, N. J. 07432. 
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New METAL LATHE 


Austrian-made Maximat 7 isa 
precision 7" lathe, milling head, 
and drill press—all in one 


By HERB PFISTER 


Y... don't have to have cutting oil in 
your blood to appreciate the clever en- 
gineering behind the Austrian-made Max- 
imat 7. It commands the respect of the 
professional machinist and the amateur 
the moment it's wrestled from its crate. 
The basic machine is a precision-built 
7" metalworking lathe with a husky verti- 
cal milling head and drill press keyed 
and bolted to a beefed-up section in the 
center of the bedways. The resulting 
245-pound combination can be set up in 
a space only 14" by 36" to fill most of the 


machining needs of a small experimental 
shop, toolroom, or home metalworking 
shop. 

Distributed by American Edelstaal, 
Inc. [350 Broadway, NYC 10013], also 
marketers of the miniature Unimat, Max- 
imat 7 is not cheap. The lathe and mill- 
ing head combination sells for $595. The 
addition of accessories can run the price 
up close to $1,000. But individual ma- 
chines—a lathe, drill press, and vertical 
miller fully equipped— would cost several 
times that amount, and require three 
times the floor space. 

No language barrier. A machinist of any 
nation can step up to a Maximat 7 and 
operate it without an interpreter. All 
controls are identified by symbols—an 
arrow pointing toward the operator for 
forward, away for reverse; close- and 
wide-spaced lines for fine and coarse car- 
riage feed; a milling-cutter symbol for 
the milling head; and a universally un- 


— 


Does Other Jobs, Too 


derstood red button for stopping both the 
lathe and milling head. 

Illustrations show the lever positions 
for shifting gears (which run in oil) to 
vary lathe and  milling-head spindle 
speeds without changing drive belts. One 
toothed belt—similar to an engine-timing 
belt—runs on toothed sprockets to drive 
the gears. This belt is never disturbed. 

Instructions (in three languages) for 
connecting the wiring to the milling head 
were not too clear, but removal of the 
rear cover plate disclosed three bare ter- 
minals, obviously awaiting the installa- 
tion of snap-on connectors on the mill- 
ing-head line cord. Connections, includ- 
ing the ground lead, were made correctly, 
first try, with the color-coded diagram. 

Setting up. Your first machining job 
begins right after you clean the shipping 
grease from the tool, fill the headstock 
gear case to the required level with #10 
engine oil, and pump grease into a num- 


* 


Wiring from the milling head includes a rubber grom- 
met (which slides into slot in housing), a capacitor 
for the motor (prewired into circuit), and three slip- 
on terminal lugs. The lugs are pressed on three 
terminals beneath the white button controliing the 
milling head, and the capacitor is tucked into a 
space provided for it in the housing. 


ber of grease fittings located on the most- 
used bearings. Mounting plates for the 
three- and four-jaw chucks are rough- 
finished and require a trueing cut to fit 
the chucks to the headstock spindle. 

After machining the mounting plate 
and bolting the three-jaw chuck to it, I 
checked the runout with a dial indicator 
to satisfy my curiosity about the ma- 
chine's precision. I was more than satis- 
fied; runout was less than half a thou- 
sandth, even though the mounting plate 
had been removed and the chuck bolted 
to it on the workbench. 

Prolonged accuracy and safety are in- 
sured by a clamping ring that fits over 
the slotted hub of the mounting plate. 
Tightening this ring locks the threaded 
hub securely on the 114”-8 headstock- 
spindle nose, eliminating any possibility 
of play, and preventing the chuck from 
running off the spindle when the lathe 1s 
reversed or stopped at high speeds. The 

Continued 


Symbols insteac of !abels make it easy to identify 
the controls wherever Maximat 7 is used. Pressing 
feed-control button feeds the carriage .005" per 
revolution of the lathe spindle. Pulling it out feeds 
.002". Close- and wide-spaced lines indicate fine 
and coarse feeds. Speed-change-lever positions are 
illustrated on a chart at the front of headstock. 
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Oil bath keeps change gears run- 
ning quietly. SAE #10 engine oil 
is poured in to level of window be- 
side spindle. Toothed belt and 
sprockets drive change gears, 
which drive thread and feed gears 
on headstock. Lever from gear 
train reverses the leadscrew. 


H 


| eo 5 < : 

End of piston for hydraulic spool 
valve is threaded after grooves are 
machined in piston. Threading was 
tedious without thread dial on car- 
riage to indicate when to engage 
half nuts on leadscrew. Pin bolted 
to faceplate drives lathe dog. 


Column for vertical milling head is aligned with 
cross-slide table when it is bolted to rear of bed 
casting, but milling head should be checked for 
plumb with a dial indicator each time it is pivoted 
and returned to zero mark on its calibrated collar. 


E 


Chuck-mounting plate must be ma- 
chined to true the face and fit 
shoulder to recess in rear of chuck 
body. Three bolts fasten the chuck 
to mounting plate. This procedure 
insures that chuck will run true on 
the spindle to which it was fitted, 
even when removed and reinstalled. 


High-speed setting of 2,800 r.p.m. 
is ideal for woodturning. Here, 
tailstock is set over 3" and car- 
riage is driven by leadscrew to turn 
identically tapered table legs fast. 
Vertical milling head is swung to 
side, out of the way. 


Clamping ring slips on slotted hub d 
of chuck-mounting plate or face-- 
plate to lock it on spindle nose.. 
This prevents chuck from running 5 
off spindle when lathe is reversedt 
or stopped at high speeds. Extras 
set of jaws comes with chuck for1 
gripping work internally. 


Ball cutter chucked in high-speedb 
tool-post grinder flutes tapered leg... 
A 60-tooth change gear is on reari 
of spindle. Arrow on end coveri 
makes indexing easy—just count! 
gear teeth. Carriage moves alongs 
leg to rout half-round flutes. 


Precision drilling to controlled depths up to 17.6” is 
done by using the lathe wrench as a lever to advance 
the spindle downward. Notice diameter of that mas- 
sive spindle emerging from the gear housing. Verti- 
cal head can be tilted for precise angle drilling. 


clamping ring can also be used to secure 
the faceplate in the same manner. 

Sturdy bed permits deep cuts. Before 
putting the machine to productive use, I 
made a series of trial cuts to test its ca- 
pacity for punishment, and to check out 
the quick-change coarse- and fine-feed 
button built into the gear train at the end 
of the headstock. Pushing in this but- 
ton varies the gear-train ratio to feed the 
lathe carriage .005" per revolution of the 
spindle. Pulling it out feeds the carriage 
.002" per revolution for fine finish cuts 
with leadscrew drive. 

I was relieved to find a safety shoulder 
on the leadscrew at just the right location 
to disengage the power feed before the 
carriage can travel into the headstock—a 
bearing-smashing event on many lathes. 

On fine feed, a 34" carbide-tipped cut- 
ting bit chewed .125” off 114” tool-steel 
rod, reducing its diameter 14” in a single 
pass. This must have been close to the 
limit, because the same cut on coarse 
feed stalled the 14-hp. motor. 

Yard-long, unbroken spiral chips spin- 
ning off the tool bit gave a clue to the 
lathe's rigidity. Any play in the cross 
slide or flexing of the bedways under 
heavy load will break the continuity of a 
chip, but chips emerged from this tool 
like tape out of a stock-market ticker. 

The tool clamp on the compound will 
take cutting bits up to 14” and all stan- 
dard boring bars for external and internal 
cutting and threading operations. An ac- 
cessory four-position tool clamp holds 
four bits for quick changing, but it doesn’t 
index. Change gears at the end of the 
headstock can be set to cut American 
threads from eight to 80 t.p.i., metric 
threads from 0.4 to 2.0 mm. 

Eight on the headstock. Two shift levers 
slide gears back and forth inside the oil- 
filled headstock, much like a manually 
operated four-speed car transmission for 
instant selection of spindle speeds. Lever 
settings provide 65, 265, 350, and 1,400 
r.pm. Switching the two-speed 1,725- 
and 3,450-r.p.m. motor into high range 
doubles the lever settings for 130, 530, 
700, and 2,800 r.p.m. at the spindle. The 
machine must be turned off to shift gears, 
but speeds can be doubled with the lathe 
running in forward or reverse by press- 
ing the high-speed motor-control button. 

High speed for wood turning. Pattern- 


Friction-setting collar on tailstock handwheel ad- 
vances ram in thousandths of an inch. Similar collar 
on leadscrew handwheel was calibrated incorrectly 
in thousandths on early Maximats, but factory is now 
installing collar calibrated in half-thousandths to ac- 
commodate full-turn carriage advance of .0625”. 
New collars are on way to early Maximat purchasers. 


Surface milling a steel block clamped in the milling- 
table vise is as effortless as scraping butter off a 
slice of bread. Fine power feed through leadscrew 
moves work under cutter so slowly, fiinish cut ap- 
pears polished. Bolt on gear case locks spindle. 


and model-makers will find the 2,800- 
r.p.m. setting ideal for turning and 
smooth-sanding hardwood—most machin- 
ist’s lathes have a top speed of only 1,600 
r.p.m. One drawback: The lathe bed pro- 

vides only 18” between centers. 
Setting over the tailstock (up to 
19/32" offset) and running a finely 
Continued 
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ground tool bit on power feed makes 
easy work of turning identical long tapers 
for table legs or decorative columns. 
Flutes can be cut in cylindrical or tapered 
wood turnings with a ball cutter chucked 
in the shaft of a tool-post grinder. 'This 
accessory also handles precision grind- 
ing jobs and can undercut the commuta- 
tor segments of motor armatures. 

Collets in 10 sizes, from %52” to 34" 
capacity in !4»" steps, grip small parts 
used in instrument and model making 
with zero runout accuracy. The taper 
for closing the collets is ground into the 
spindle, eliminating a separate collet- 
closing sleeve. A keyed spindle-nose cap 
prevents collets from rotating while they 
are drawn tight by a drawbar fitted with 
a large plastic handwheel. 

Wide-track milling/drilling table. Two 
T slots in the broad 4"-by-6l4" cross- 
slide table receive square-head bolts for 
mounting work or work-holding acces- 
sories beneath the vertical milling head. 
The milling-head column is set plumb 
and square with the lathe bed and cross 
slide when it is bolted in position, and it 
remains that way. But the milling head 
pivots 360 degrees on a calibrated collar, 


Keyway cutter mills 14” groove in side of arbor 
turned to hold slitting saw shown on lathe bed. Same 
cutter was used earlier to slice 44” key from piece 
of steel stock. Arbor in milling spindle uses collets 
to grip cutter shanks up to !/5" diameter. 
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and should be trued precisely after re- 
turning it to the zero mark to insure the 
accuracy of surface milling and drilling 
operations. 

Moving the cross-slide carriage along 
the bedways by means of a handwheel at 
the tailstock end of the leadscrew pro- 
vides longitudinal movement measured 
in half-thousandths. The  cross-slide 
handwheel moves the cross-slide table 
laterally in thousandths of an inch. The 
combination of these movements permits 
accurate spacing of drilled holes relative 
to each other. The 9?4s"-capacity lathe- 
tailstock chuck on its Morse No. 2 tapered 
arbor fits into the 175"-diameter milling- 
head spindle for drilling. 

The box end of the lathe wrench is 
placed on a hexagon spindle-advance 
shaft to feed the sensitive spring-loaded 
spindle downward. Spindle travel is 
1%6”. A feed dial with an adjustable stop 
measures travel in 142” calibrations. 

A YV4-hp. motor drives the vertical 
spindle through a lube-filled, lever- 
operated gear-change box, similar to the 
lathe headstock, at speeds of 420, 770, 
940, and 1,740 r.p.m. Once drilled, holes 
can be tapped by turning the spindle by 


H Ted 
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radial grooves across its top surface with slitting 
saw on home-made arbor. Milling head is pivoted 
90 degrees to bring spindle horizontal. Depth of 
cut is controlled by vertical leadscrew. 


Indexing and dividing head, bolted to milling table, 
permits rotary milling of shoulder on special chuck- 
mounting plate centered on circular milling table. 
Table is rotated by indexing pin in right foreground. 
Three indexing plates cover wide range of divisions. 


hand while advancing the feed to start the 
thread. 

The real fun is milling. Although satisfac- 
tion can be had from the precision and ver- 
satility of the lathe and drill press, an en- 
tirely different range of machining opens 
up the moment you slip a milling cutter 
into the vertical spindle. A special ta- 
pered arbor, locked in the spindle by a 
short drawbar, holds a variety of milling 
cutters rigidly. 

The spindle can be locked within its 
range by tightening a bolt at the side of 
the gear-change housing. The vertical 
head can be moved up and down by its 
own leadscrew and handwheel calibrated 
in half-thousandths. This up-and-down 
movement combined with the lateral and 
longitudinal movements of the cross-slide 
table tips you off that you can machine 
in three dimensions. 

Anchorage of metal or castings is vital 
to chatterfree milling. Odd-shaped pieces 
can be bolted to the milling table, using 
shims to position them accurately. Square 
or rectangular pieces are more conven- 
jently clamped in an accessory vise se- 
cured by bolts in the milling-table T slots. 

Round work is best held in the three- 
jaw lathe chuck, which can be mounted 
on a special plate on the cross-slide mill- 
ing table or an indexing and dividing 
head. This accessory adds rotary motion 
to the two-way travel of the cross-slide 
table for milling to a radius or drilling 
equally spaced holes in a circle. 

As with lathework, milling speed is 
based on the combination of feed and 


To hold round work for milling, lathe chuck is bolted 
to mounting plate. Here, hexagon head is milled on 
top of round rod. Top was surfaced by running side 
of helical end mill over it. Indexing table was ro- 
tated 60 degrees to cut each flat of hexagon. 


depth of cut. I stalled the !/-hp. milling- 
head motor only once, on a 14”-deep key- 
way cut with a coarse-tooth keyway 
cutter. Fine-tooth cutters, such as the 
face of an angular cutter or spiral end 
mill, make smooth work of surfacing ma- 
terial. The size of the work surfaced is 
limited only by the cross-slide table’s 
314," travel and its 4" width, although 
the carriage can be moved the full length 
of the lathe bed. 

The machine has its petty annoyances, 
such as an Allen-head carriage-lock bolt 
that was often impossible to reach with 
an Allen wrench when the compound 
rest was directly above it. I remedied 
this by replacing it with a hex-head bolt 
of the same size, which can be tightened 
easily with the lathe wrench. 

The lathe lacks an indexing plate on 
the headstock spindle—a necessity for di- 
viding turnings into equal parts or cut- 
ting equally spaced grooves or flutes with 
the tool-post grinder. 

I also missed a thread dial indicator. 
Later, I learned that it is one of the many 
useful accessories you can get for the 
Maximat 7 and its big 10" brother, the 
Maximat 10. I think, though, one should 
be standard equipment on this type of 
lathe. 

Aside from these trivial gripes, the 
Maximat 7 is a solidly built, capable 
machine that stimulates your ingenuity 
to make it do more than its designers 
dreamed it could handle. Any machine 
is only as good as its operator, and this 
one is equal to the best. i: 
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Rotor turns plants to the sun. Potted house 
plants grow straighter when they are turned 
regularly and uniformly toward the sun. A 
geared-down electric motor in this base 
would rotate pots continuously at a rate of a 
complete turn about every half-hour. All 
sides of a plant would thus be equally ex- 
posed to the light in all conditions: all 
through the day and at all times of the year. 
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New ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Chute fuse speeds drop. Cargo 
drops to military outposts or 
disaster areas might be accu- 
rately aimed, even in high 
wind, if parachutes fell free 
most of the way down. A 
weighted switch hanging be- 
low this recently patented 
chute would hit the ground 
ahead of the cargo. On con- 
tact, it would detonate a 
charge that would cut a reef- 
ing tape and allow the chute 
to open up and slow the de- 
scent just before touchdown. 


Marker changes traffic lanes. Segmented, 
hinged plastic marker strips might help to 
reverse traffic that peaks in one direction in 
the morning and the other at night. Turned 
one way, these segments would add a line, 
to make a double-width no-crossing line. 
With strips flipped back, only the original 
single line would show. They could be 
turned by compressed air from a vehicle. 


Sailboat cabin folds down. A convertible 
sailboat cabin could provide cover and head 
room while the boat was at anchor, and a 
clear view for the helmsman when it was 
under way. Fold-up struts would raise both 
hatch and canvas sides to enclose the cabin; 
folded down, the hatch would clear the boom 
while covering the storage and crawl space. 
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Truck lift forms long ramp. Heavy contain- 
erized cargo might be mpre easily loaded 
onto a truck that could rise at one end and 
extend its bed at the other to form a con- 


Latch child proofs any door. Attached to a 
continuous, flexible metal band inside this 
simple screw-on latch, a sliding bolt could 
be worked from both sides by reciprocal mo- 
tion of either knob. Placed out of a child's 
reach, it would keep him out of danger. But 
unlike one-sided bolts or hooks, it wouldn't 
hinder two-way access by grown-ups. 
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- for the lift, and for a 
aboard, would be pro- 
vided by the truck's engine, eliminating the 
need for a separate cargo hoist. 


tinuous ramp. Power, 
winch to pull cargo 


The following patents have been issued on these inven- 
tions. Parachute fuse—No 3,362,664 to J. N. McElroy, 
Tucson, Ariz., Flowerpot rotator—No 3,360,885 to M. 
W St. Clair, Menlo Park, Calif , Traffic-lane marker— 
No. 3,263,578 to W. R Pilcher, Orinda, Calif; Re- 
tractable hatch—No. 3,312.990 to C. W. Lapworth, New- 
port Beach, Calif.; Childproof latch— No. 3,346,290 to 


R. A. Nichols, Binghampton, N.Y.; Truck ramp—No. 
3,370,726 to M. Ijichi, Tokyo, Japan. 

Copies of patents may be ordered by number, from 
the Commissioner of Patents, Washington, D C. 20331, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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What's 
New 

for the 
Outdoors 
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Camping trailer is priced to give a lot for the money. Selling 
for less than $400, the rig features a steel body on rugged 
leaf springs, undercoating on the undercarriage, tent fabric 
made of 10.10-ounce Army duck (deep-treated with silicones 
to shrug off water and mildew). Nimrod Pioneer also has bow 
adjustments—the top goes up at the touch of a finger. It 
provides 79 square feet of living space along with 33 cubic 
feet of storage, weighs 400 pounds. From Nimrod dealers. 
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Pickup trucks convert into campers in just four hours 
with a new self-assembly kit that sells for $239.50. 
Called Tramper Camper, it fits any standard-size 
pickup, including Dodge's quarter- and half-ton 
pickups for which it was originally developed. The 
24-gauge aluminum skin, supported by a one-inch 
tubular-steel frame, comes prefinished in a two- 
tone reversible gold-white color scheme. One-man 
assembly job (photo at left) requires just four hand 
tools: drill, screwdriver, wrench, and Pop Rivetool. 
- A For special order form to list dimensions required, 
' write Duke Industries, Box 7636, Reno, Nev. 89502. 
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Foam  cooler-top cushion from 
Thermos saves space, gives extra 
seating at picnic or beach party. 
It’s available in two sizes to fit 22- 
and 28-inch coolers. The cushion 
has two-inch polyfoam padding 
covered by a white vinyl with 
boxed edges. Extruded-plastic end 
clamps, which fit the space be- 
tween cover and body of the chest, 
hold cushion in place. Cushions 
sell for $6.29 and $7.69. 


designed to put the action out 
in the middle of the pool where there is less chance 
of accidents. The basket floats on special tubes that 
can be anchored anywhere. Available at sporting- 
goods and swimming-pool-supply stores, the home- 
pool model shown sells for $39.95. A larger unit, 
built for high-school and club pools costs $100. 
Sindelar Water Basketball Co., Brookfield, III. 60513. 


such as fishing rods and tent poles are provided by 
the Camper Caddy. The four-inch plastic tube is six 
feet long, mounts with two screws. Items can be 
loaded from either end. Caps snap on and off easily 
—a safety cord prevents loss. In white to blend 
with any trailer, $8.45 postpaid. Tonka Specialties, 
2426 Cedarwood Ridge, Minnetonka, Minn. 55343. 
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Camping convenience is the theme around which this camper trailer is 
built. The kitchen shown above should appeal to the camping housewife. 
Called the “instant hi-lo kitchen," it has all the fixtures out of the way 
(left) while you're traveling, but can be raised quickly to full work 
height when it's time to get ready for the dinner gong. The plastic- 
laminate and wood-veneer finish is both durable and easy to keep clean. 
The unit includes a two-burner LP gas stove, porcelain sink with built-in 
pump, two three-gallon water-storage containers, and a big cooler. The 
cooler has a 68-quart capacity, separate compartment for a 25-pound 
block of ice—even an ice-water tap. And it's portable, so you can carry 
it outdoors for use at barbecues and picnics. Price of the camper is 
$1,595. Coleman Co., 250 N. St. Francis, Wichita, Kans. 67201. 
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Should You Buy ar 


Our polluted atmosphere makes 
that a good question. Here's 
how to choose the best unit 


By J. M. ORR 


E. wc has been harnessed to clean 
the air you breathe. It's done by new 
electrostatic air cleaners for homes and 
single rooms. These new appliances also 
help keep your house clean, and they 
represent the best available way to protect 
4 ," | yourself against the rise in air pollution. 
uS -- | Introduced for homes only a few years 

"n | ago, they're now booming in popularity. 
More than 100,000 will be sold this year, 
and the figures climb nearly every month 
as more people seek a cure for spreading 
air pollution. 

Air pollution can be deadly. This was 
demonstrated by the 1948 Donora, Pa., 
atmospheric inversion which killed 20 
people and made sick some 6,000 of the 
town's 14,000 people, the 1952 London 
inversion which killed about 12,000, and 
the 1953 New York City inversion which 


Modern home air cleaner takes up little 
space and can be installed beside heater or 
air conditioner as in photo at left. 


Fiberglass filter used in furnaces Charged media, a one-stage elec- Two-stage electrostatic air cleane 
and air-conditioning units removes — trostatic cleaner, is better than does best job of all, is the kind ti 
only large particles from the air. filter, but inferior to unit at right. ^ buy if you're in the market. 
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killed 200 and made an unknown number 
of persons sick. 

An inversion occurs during a period of 
no wind when a blanket of cool air settles 
over an area and traps warm air and 
smoke below it. The smoke, or smog, 
builds up in intensity until it is blown 
away by winds. 

An electrostatic air cleaner-an EAC 
unit—removes up to 95 percent of foreign 
particles in the air passing through it. It 
traps and gets rid of fine atmospheric 
dust, soot, fly ash, bacteria, fungus spores, 
and oil and tobacco smoke. All air in a 
house makes five or six passes an hour 
through the unit. For all practical pur- 
poses, you generally get better than 95 
percent cleaning efficiency. By contrast, 
an ordinary throwaway house-furnace fil- 
ter is less than 10 percent efficient. 

They're best for sooty air. You can't 


lectrostatic Air Cleaner? 


count on top efficiency everywhere from 
an EAC unit. The make-up of polluted 
air varies from place to place. A unit is 
more effective cleaning the fine, sooty air 
of New York or Pittsburgh than it is at 
scrubbing out the gas- and vapor-laden 
smog of a place like Los Angeles. Air 
pollution in most cities, however, is more 
like that of New York than Los Angeles. 
But even in Los Angeles, a unit can do a 
remarkable air-cleaning job. 

More and more EAC units are being 
sold because even the ordinary day-to-day 
dirty air that doesn't make newspaper 
headlines can lower the oxygen-carrying 
capacity of your body. It can make your 
eyes smart, and irritate your nose, throat, 
and chest. It can make life quite painful 
if you suffer from asthma or any other 
such allergy or respiratory condition. An 
EAC unit brings welcome relief. 

Continued 


How a two-stage unit puts electricity to work to clean air 
Two-stage cleaner has these parts. In first the negative particles leap to the positively 


stage, the ionizer, charged with 6,000 voits 
DC, ionizes the air, applying a negative 
charge to particles. In the second stage. 


ively charged 
plates and collecting pads. This unit is made by Day 
& Night Mfg 
produced by about 25 other firms. 


. Co., Anaheim, Calif. Similar units are 
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Air-cleaning efficiency. An EAC unit 
will trap and remove microscopic particles 
as small as 1/33 of a micron. A single 
micron is roughly 1/25,000 of an inch. It 
would take 750 of them to fill the eye of 
the average needle. 

That's what makes an EAC unit 15 to 
20 times more efficient than the typical 
mechanical mesh filter used in house fur- 
naces and air conditioners. 

Many of the really troublesome partic- 
les in air range from one micron down to 
1/10. Some are smaller, including the sus- 
pended particles that stain walls and cur- 
tains, and leave shadows behind pictures 
hanging on the wall. An EAC unit will 
pluck this tiny stuff out of the air in your 
house. 

An EAC unit will also remove particles 
of sand, clay, fats and grease, hair, miner- 
al and animal fibers, and cellulose and 
paper. Those are the major kinds of dirt 
found and often generated inside houses, 
in descending order of importance, ac- 
cording to a study at Penn State Univ- 
ersity. 

All or nearly all windows should be 
kept shut for an EAC unit to work well. 
Otherwise outdoor airborne dirt can get in 
faster than the unit can get rid of it. 
That’s why summer air conditioning is 
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Airborne dirt collected by Stage is set. A growing prac- 
this Lennox cleaner is tice among development 
automatically washed home builders is to install 
from collecting plates. As framework like this in the re- 
sketch illustrates, the unit turn-air duct of forced-draft 
is for installation along- heating systems, ready for an 
side the furnace. 


EAC unit if buyer wants one. 


recommended if you want clean air the 
year around. (The cooling unit will let 
you keep windows shut on hot days.) 

Using one for health reasons. If you or 
a member of your family suffers from 
hay fever, air conditioning may be all you 
need for relief. Mesh filters in an air 
conditioner generally will remove most 
of the giant-size (10 microns or larger) 
pollen particles from the air. But use a 
filter at least two inches thick. Some- 
times a closed bedroom outfitted with a 
room air conditioner is all that’s needed 
to help a hay-fever sufferer who requires 
relief mainly at night. 

If you live in a mild climate where 
air conditioning is unnecessary, an EAC 
can be used with one or two windows left 
open a bit. You can use adjustable win- 
dow filters that let in outdoor air but keep 
out a lot of dirt. ‘They’re made of fiber- 
glass or nylon, framed in aluminum. 

Some severe cases of hay fever, asthma, 
or other allergy may result from airborne 
dirt particles smaller than pollen. Then 
an EAC unit may be the only air cleaner 
that can help you. A doctor can give you 
the word about this. If a doctor recom- 
mends an EAC unit, its cost may be de- 
ductible from your income tax. 


[Continued on page 167] 


Shop Talk 


By ROBERT P. STEVENSON 


Left-hand monkey wrenches may be just a joke, but left-hand drills aren't 


Sending an apprentice to fetch a nonexistent left-hand monkey 
wrench has been a part of apprentice training for years and years. 
But don't classify left-hand twist drills the same way. 

In April we published an "Id Like to See Them Make" item sug- 
gesting such drills. It took only a few days for other readers to let us 
know that these bits already are a standard product. They're used in 
industry on specialized machines where the spindle must turn counter- 
clockwise for various reasons. The rest of us might use a left-hand bit 
in a reversible drill to help drill out a broken stud or screw. The 
counterclockwise action would tend to back out the broken piece. 

We understand that many companies list left-hand drills in their 
industrial catalogues. Among them are Standard Tool Co., 3950 Ches- 
ter Ave., Cleveland 44114; Ohio Drill and Tool, Homeworth, Ohio. 


Play the record and the man will tell you how to do the job 
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Got a paneling job coming up? Then you ought to know about 
this new idea: Send a quarter to Darworth, Inc., Box 21-P, New 


r n Britain, Conn., for a 3314-r.p.m. phonograph record that tells you how 
^ to put up paneling without nails. Instead, you use a new Darworth 


panel adhesive made with Dupont Neoprene. The record tells you how 
to do the job. Jacket illustrations support the talk. 


What's new in the painting and decorating department? 

One of the most interesting reports I've had recently is that white 
paints are probably anything but white. Modern off-whites have the 
faintest touch of color—blue, pink, green, or perhaps yellow. Sapolin 
Paints, 201 E. 42 St., NYC 10017. has a chart showing them. Sapolin 
says the vogue stems from the popularity of Colonial themes in home 
furnishings . . . Color also has been added to continuous (piano) hinges. 
Stanley offers hinges in color-anodized aluminum. English walnut or 
French gold are the choices . . . Deft dealers have a new display of 
lacquer spray stains in seven wood finishes—walnut, modern walnut, 
honey maple, Salem maple, fruitwood, cherry, mahogany. Valves on 
the cans rotate to give either a vertical or horizontal fan spray ... 
Franklin Glue Co., 2020 Bruck St., Columbus, Ohio 43207, has come up 
with something new for wood finishing—a product called Woodsize. 
You apply it to raise wood fibers so they can be sanded off smoothly. 
It also seals wood pores so that staining is uniform and it prevents 
excessive darkening of end grain . . . Samuel Cabot offers various 
special-purpose finishes—color stains for cement floors, a special green 
for table-tennis tables, and a brushable paint that gives the look of 
hammered metal in silver, red, blue, brown, gold, copper, and gray. 


The business built by telescoping flat curtain rods 

Its always interesting to hear how a business was born. I've just 
learned that a common item-telescoping flat curtain rods—got one 
company off the ground. A 60th-anniversary bulletin from Kirsch Co., 
Sturgis, Mich., maker of drapery hardware, reports the telescoping flat 
rod was truly revolutionary when founder C. W. Kirsch introduced 
it in 1907. The product enabled the new company to establish itself. 
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rear rocker panel. 


Why would a car stall when the 
engine was perfect? Maybe, Gus 
figured, because the engine 
had nothing to do with it 


By MARTIN BUNN 


£t een expecting you, George," called 

E Stan Hicks, as a well-cared-for 
'58 Cadillac, its left-front fender crumpled, 
pulled up at the Model Garage. 

A tall, sad-faced young man eased out 
of the driver's seat, nodded morosely to 
Stan, and then just stood there gazing at 
the damaged sheet metal. 

“Don’t worry," Stan said cheerfully. 
“My boss wil prove you were in the 
right. Let’s go talk to him.” 

Gus Wilson sat in the office, perched 
on his favorite swivel chair, relaxedly 
puffing his pipe. 

“Gus,” Stan began, “this sad-looking 
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Gus was busy examining the 
ground just beneath the car's left- 


Gus Gives 


guy is George Fox. He’s an old buddy of 
mine, and he’s got a problem.” 

Gus smiled a welcome, then asked, 
* Aren't you the parking-lot attendant at 
Sam Eastman’s restaurant?" 

*Ex-attendant is probably more accu- 
rate," Fox answered glumly, “unless you 
can explain why that Caddy out there 
stalled all of a sudden last Sunday." 

“Okay,” Gus said. “Let’s start at the 
beginning." 

*That Caddy belongs to Eastman, Mr. 
Wilson," said Fox. “It’s his pride and 
joy, and he keeps it in great shape. Last 
Sunday afternoon, while I was putting it 
into his reserved parking space, the en- 
gine quit—just like that—and so did the 
power steering. I lost control for only a 
second, but that was enough to plow into 
a lamp post next to me." 


Gus followed the young men outside, 
and made a quick examination of the 
car's battered front end. 


pere al 


ILLUSTRATION BY RAY QUIGLEY 


“Does Sam Eastman blame you solely 
for the accident?" Gus asked. 

“Yes and no," said Fox. “At first he 
believed my story that the car stalled. 
But then his mechanic checked it over. 
He got the report yesterday: The engine 
is in perfect mechanical condition. So 
now he thinks I lied about the stalling to 
cover up some kind of dumb driving. 
Unless I can prove otherwise by five 
o'clock—that's when I promised to return 
the car—I'm out of a job. And I guess 
I'm out of school, too." 

“School?” .  .,. 

“Uh-huh. I’m taking a computer pro- 
graming course at the State Technical 
Institute. That’s why the parking-lot job 
is important to me. I can go to school in 
the morning and work in the afternoon.” 

“Fair enough,” said Gus. “Let’s do a 
little detective work.” Gus glanced at 
Stan. “I suppose we can assume that 
Sam’s mechanic made a thorough check?” 

“Yup,” agreed Stan. “And just to 


make sure, I went over the engine my- 
self. Ignition and fuel systems are okay. 
So’s the carburetor. And the transmis- 
sion seems right. The exhaust system 
has no blockages.” 

“Okay, Stan,” said Gus. “The next 
step is a test drive, and, on the way back, 
a return to the scene of the crime.” 

The big engine roared to life instantly, 
and quickly idled down to a silky-smooth 
purr. Gus piloted the Caddy onto Main 
Street for a bit of stop-and-go driving in 
town, followed by a short turnpike hop at 
high speed and a medium-speed tour 
through suburban streets. The engine 
performed flawlessly. 

They were a half-mile away from Sam 
Eastman’s restaurant when Gus pulled 
up. “You take over, George,” he said. 
“Take a long route to the restaurant and 
make as many turns as you can.” 


Sam Eastman greeted them as George 
steered into the restaurant’s driveway: 
“Afternoon, Wilson ... George... have 
you uncovered something my mechanic 
missed?" 

“Could be," answered Gus. “Where 
exactly did the accident take place?" 

“Follow the driveway to the end and 
make a wide right turn," said Eastman. 

“Want me to drive on up there?" asked 
George. | 

“Nope,” said Gus. ‘“Let’s head back to 
the garage." He called out the window 
to Eastman: “Why don't you come with 
us? You might find it interesting." 

“This some kind of hocus-pocus, Wil- 
son? You know my car runs like a Swiss 
watch. Now, why doesn't George just 
back down from his silly story and admit 
he made a careless mistake. I might let 
him stay on the job." 

George looked at Gus, and shook his 
head. 

*Sam," Gus said, *I believe that this 
car did stall on Sunday." 

“That’s ridiculous!” said Eastman. 

“No, it isn't ridiculous, but to prove it 


Ill need some gear that's back at the 


garage. Want to watch?" 
Continued 
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Eastman grunted, but opened the rear 
door and slid onto the seat. “Wilson,” he 
said, “my mechanic assures me that there 
is nothing wrong with the engine that 


ground just beneath the car's left-rear 
rocker panel to answer. In a few mo-- 
ments he found what he was looking for: 
a tiny puddle of gasoline being fed by a 


could make the car stall the way George steady drip from under the car. l 
describes." | 

“Your mechanic is right,” said Gus, A loud series of horn toots startled Gus, 
“on that. The trouble isn't anywhere as a small school bus wheeled past the | 
near the engine.” gas pumps and screeched to a halt. The | 
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On the apron at the Model Garage, Gus 
left the Caddy’s engine running, got out 
and headed for the workshop. He re- 
turned with two small hydraulic jacks 
and placed them under the car’s front 


and rear bumpers to lift the right side. 

“Whats that for?" growled Eastman. 

“To simulate the effect of a right turn 
on the car,” answered Gus. “During our 
test drive I noticed that the engine 
missed slightly every time we took a 
right turn. It sounded just as if we were 
running out of gas. I suspect the trouble 
is in the fuel line—but we'll soon see. 
George, you start pumping the rear jack. 
Match your strokes with mine so the car 
lifts uniformly on the right side." 

The heavy car body began to rise slow- 
ly, stretching the springs. 

“What we're doing now," Gus went on, 
“is shifting the car's weight to the left 
side—that's exactly what happens during 
a right turn, because of centrifugal force." 

The Caddy's right side was tilted up 
about four inches when the engine began 
missing; then it coughed and died. 

“Well, I'll be—" said Eastman. “Why 
did 1t do that?" 

Gus was too busy examining the 
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excited driver jumped out and flung open 
the hood. 

*Drop everything, Gus," he shouted. 
“This is an emergency." 

“Hold on, AL" Gus answered, “I’m 
right in the middle of . . ." 

“No time—no time," the 
driver interrupted, “I’ve got 
to pick up 10 kids at Hia- 
watha Day Camp in exactly 
20 minutes." 

Gus looked back at George 
Fox and Sam Eastman. Both - 
nodded. 

“It’s gremlins!” the driver 
rattled on. “I step on the 
brakes—the parking lights 
and tail lights come on with 
the brake lights. I flip on 
the left turn signals, they 
work for a second or two— 
then they lock up, and my 
parking and tail lights come 
on, too! Ill show you.” He 
slid into the seat and stepped on the 
brake pedal. 

“Nothing seems wrong,” said Gus. 
"Only your brake lights are lit up now." 

“That can't . . ." the driver began, but 
he didn't finish. The tail lights and front 
parking lights had blinked on. 

“Could be an intermittent short in the 
wiring," said Gus. 

“A short circuit wouldn't account for 
the time delay, Mr. Wilson," said a voice 
behind Gus. It was George Fox. “Td 
say it's some kind of switching action 
that connects the two circuits." He 
turned toward the driver. “You say the 
turn signals are also involved?" 

The bus driver flipped the lever to the 
left. The left signals flashed twice, then 
stayed lit at low brightness level as the 
tail lights and parking lights came on 
dimly. 

“You seem to know a lot about auto- 
mobile wiring, George," Eastman re- 
marked, winking at Gus. 

Continued | 


“Not really. But computers are built 
of thousands of switch-type circuits, and 
Im wondering if one of the simple de- 
sign techniques I've been studying won't 
pinpoint the trouble." 

“Point ahead," said Gus. “Need any 
test equipment?" 

"Nope, just a pencil and paper,” 
George answered. *I want to make a 
logic diagram describing the various cir- 
cuit faults we've seen." 

He drew a three-by-three-box square 
grid on a piece of paper. “The idea is 
simple. I’m going to make a table that 
compares the lighting effects we're get- 
ting with what we want to get. I'll write 
‘okay’ if the correct lights come on; 
‘fault,’ if there's error." 

George studied the table, then turned 
to Gus. “The common denominator of 
the circuit trouble seems to be the left- 
rear signal lamp. Am I right in assuming 
that this one lamp serves the left stop 
light and left-rear turn signal?" 

As Gus nodded, George continued. 

“Then somehow the lamp must be 
making electrical contact with the park- 
ing-light/tail-light circuit." 

“The dual-filament bulb!” Gus ex- 
claimed. Quickly, he unscrewed the lens 
of the left-rear lamp. “Hit the brakes 
again, Al,” he called out. 

Gus watched as the bright signal fila- 
ment lighted normally. But then the hot 
filament sagged slightly and touched the 
medium-power tail-light filament. In- 
stantly, the tail lights and parking lights 
came on. 

*Here's your short circuit, Al,” he 
said. “It’s inside the bulb itself.” 

“What about the turn-signal problem?" 

“When the left turn signal is on,” Gus 
answered, *this sagging filament flashes 
normally until it heats up. When it 


Bigger and fancier VW is on the way 


This roomy fastback, sched- 
uled to be launched later this 
year, is Volkswagen’s first 
four-door sedan. ‘Tucked in its 
tail, a beefed-up version of the 
Beetle’s classic air-cooled four 
puts out 80 hp. A fully auto- 
matic three-speed transmis- 
sion is optional. The elongated nose provides 
generous trunk space. The 411, also to be 
made available in a two-door model, will 


short-circuits against the tail-light fila- 
ment, though, the other lights come on, 
and the greatly increased current locks 
up the flasher, so everything stays on at 
reduced brightness. Cure—a new bulb.” 


While Stan replaced the playful lamp 
on the bus, Gus led George and Eastman 
back to the jacked-up Cadillac. It took 
Gus only a moment to feel along the 
Caddy’s gas line, on its left side, until he 
reached the source of the dripping gaso- 
line—a section of line directly under one 
of the clamps that held the line to the 
frame. 

“Here it is," he said, *a tiny hole in 
the steel gas line. It's corroded.” 

"But why haven't I noticed any symp- 
toms?" asked Eastman. 

“Because,” said Gus, “the hole is us- 
ually blocked by the clamp. When you 
make a right turn, though, the weight 
transfer distorts the frame slightly, and 
the clamp lifts away from the line. This 
lets air into the line and breaks the fuel- 
pump suction. On a normal right turn, 
this causes a slight miss; it stops as soon 
as the clamp reseals the hole, when you 
straighten the car out. 

“But,” he continued, “on a wide right 
turn—the kind George made when he 
parked the car—the engine actually runs 
out of gas and stalls." 

“I guess I owe you an apology, 
George," said Eastman. 

George grinned. “How much do I owe 
you, Mr. Wilson?" 

“Not a thing," said Gus. “Pl let Mr. 
Eastman pay for repairing the gas line. 
And as far as the diagnosis is concerned, 
your bit of sleuthing earlier should even 


us up." 
“I get it," said George. “One good turn 
makes up for a bad one." Gs) 


mark VW’s entry into the midrange bracket 
of European cars, bringing a new rival to 
the Opel and the BMW. 
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Installing wheel-cylinder kits is easy this way: 
Start the springs and plungers into the 
cylinder before reaching behind the wheel 
and releasing the bleeder valve. This lets air 
inside the cylinder escape, reduces bleeding 
time, and keeps plungers in place. 


Hints from 
the Model Garage 


DRAWINGS BY 
DAN TODD 


The tail pipe can easily be maneuvered into 
the muffler outlet, even where there’s no 
room to work, if you put a muffler clamp 
around the tail pipe four or five inches from 
the muffler. Steer tail pipe with one hand 
while hammering on clamp with the other. 


simply tightening a band-type radiator-hose 
clamp around the filter casing and tapping 
the clamp screw with a hammer. This will 
free the filter casing and allow you to un- 
screw it in the normal way. 


' 
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A faulty primary wire on '60 Fords can be re- 
placed without removing the distributor, if 
you take the wire off the point terminal, tie 
a piece of cord in the clip hole. Pull primary 
wire, untie the cord, tie ıt to new wire, pull 
it back through the distributor. 
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TONGUE & GROOVE PLIERS 
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Curved jaws that wrap around and really grab of a plier . .. YOURS with CHANNELLOCK 
hold of round work such as pipe. Smooth, ma- Curved Jaw Tongue and Groove Pliers. 
chined, undercut mating parts that can’t slip Available in two sizes: 

(the tighter YOU grip, the tighter THEY grip). No. 422, 914 inch, 14/2" jaw capacity 
Long, slender handles that give you tremen- No. 442, 12 inch, 214" jaw capacity 
dous leverage. Slim design that noses into CAUTION: Make sure you're getting the 
hard-to-reach spots. In short, all the “muscle” ORIGINAL, GENUINE CHANNELLOCK ... 
of a pipe wrench PLUS the fast, easy handling look for the trade mark on the handle. 


TOOLS BY 


MEADVILLE, PA. 
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Want to Go Scuba Diving? 
[Continued from page 119] 


of some primeval fear. And then, before 
I knew it, I was sitting on the boat's edge 
while Hoglund explained how to hold my 
mask and fall over backwards. Reluc- 
tantly, I flopped back. 

Down with the fish. I hang in the warm 
water high above the ocean floor, looking 
past my distorted body to canyons of 
coral streaked with undulating rivers of 
sand. And everywhere are fish—groupers, 
angels, amberjacks—fish I have seen in 
aquariums, and somehow believed existed 
only in aquariums. I think wistfully of a 
mask you could wear with glasses. 

Far below, a one-eyed, two-tailed mons- 
ter snakes by. It's Voelker, casually nos- 
ing around with only a snorkel. He turns 
over on his back and motions to me to 
come on down, then slowly noodles into 
a small coral cave, examines something 
on the bottom, and woggles up to the 
surface. 

Now it's my turn to go down there— 
30 feet. I hesitate. Stories of giant clams, 
of sharks, of ripped air lines flash into my 
mind. And I think, too, of my potential 
ear problem. I readjust my mask—and 
then my snorkel tube cartwheels down 
away from me. I watch with the sort of 
feeling you might get seeing the starboard 
wing spin slowly away from your airliner 
at 25,000 feet. 

It would be a pretty dumb bit if I lost 
Hoglund's snorkel. I must retrieve it. I 
dive, and stand there head down, feet 
still stuck to the surface, it seems. Then 
with a flipper flutter, I edge downward. 
My ears are uncomfortable. I swallow a 
couple of times and they're okay. I edge 
farther down. They hurt again, so I push 
the mask bottom against my nostrils and 
blow. My ears pop, relieving pressure. 
All about me fish lazily move out of the 
way, hardly curious. 

The sounds of the sea. Now I'm near 
the bottom, resting easily between five-foot 
brain corals. My snorkel retrieved, I lie 
there in space, listening to all the sounds 
( clicks, snaps, far-off chugs, my bubbles), 
and I move back and forth with some 
faraway swell. I wobble a flipper and do 
a slow somersault (how small the boat 
looks from the bottom!) , then slowly bank 
and turn as if I have wings. 

I force myself to review my lessons, to 
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think of all the things that could go 
wrong—embolism, bends, nitrogen narco- 
sis, a sting from the lowly fire coral. It's 
too much trouble, too practical. A yard- 
long fish goes by and I playfully chase 
him. (Later, Voelker tells me it was a 


l 
eee 


barracuda.) I turn over on my back and | 


see, high above, Voelker looking down, | 


his upper lip pulled up by his mask in 
the diver’s sneer. 


see them on ascending he was going to 
come down and punch me in the stom- 
ach. That would force the air out.) 

My mask has begun to bind on my 
forehead. To relieve it I lift the top edge. 

Then—disaster. A huge bubble of air 
blobs from my mask and water rushes in, 
blinding me and terrifying me. In my sur- 
prise I relax the grip on my mouthpiece. 
Water pours into my mouth and I gasp, 
flooding my lungs. I’m choking—and if 
you've never had a coughing fit 40 feet 
underwater while virtually blind and in 
near panic, you can’t believe the feeling. 
It takes every ounce of nerve and strength 
I have not to plow like mad for the sur- 
face. But I force myself to calm down, 
to stay still, to breathe regularly, and 
finally to empty my mask. 

I came very close to panicking—and 
the reason was that I hadn’t had enough 
training in shallow water to really know 
how to handle such a flooding situation. 
Fortunately, I didn’t cough out my 
mouthpiece. 

Back to the surface. Shaken, I was rest- 
ing near the bottom trying to calm when 
Voelker dived down and motioned to me 
to follow him up. Astonishingly, I had 
been underwater 50 minutes, he told me 
as I surfaced, and my air was getting 
low. Much of the time had been spent at 
45 feet—a little deep for a first dive. 
(Another hour at that depth and Id 
have to begin thinking about decompres- 
sion. ) 

And I was exhausted. I hadn't realized 
it, but when I pulled myself and my tank 
up the boarding ladder my legs could 
just about hold me, but that's all. I could 
go no farther. Ray and Bob pulled me 
up into the boat, and once inside, I col- 
lapsed, gear and all. I could only lie 
there and grin. 


(Later he told me he | 
was watching my bubbles, that if he didn't 


Should You Buy an Air Cleaner? 
[Continued from page 154] 


What do they cost? Portable EAC units 
for a single room range from about $100 
to $250. There are also cheaper models, 
often billed as “electronic air purifiers,” 
priced as low as $35 or $40. By and large, 
they are too small and too limited in 
capacity for effective results. 

A good EAC unit for the typical six- 
to eight-room house generally will sell 
for $250 to $350, plus installation. A 
larger unit for a larger house may cost 
from $500 to about $850. 

Installation in a new house runs from 
$25 to $35 for wiring and ductwork con- 
nections. A hookup to existing ductwork 
costs $50 to $75 because of alterations 
required. You can save this expense if 
you do the work yourself. 

Cost of operation is only a few dollars 
a year. A house-size unit uses no more 
electricity than a 50-watt bulb. 

Shopping for an EAC unit. Be sure you 
get a two-stage electrostatic air cleaner. 
The entering air passes through an ioniz- 
ing section where an electric field charges 
each particle of dirt. A second jolt of 
electricity in the second stage removes the 
lonized particles by pulling them onto 
collector plates. 

One-stage units do not get rid of as 
much dirt because they do not ionize the 
entering air stream. Only one part of this 
filter is charged with electricity. Other 
so-called “electronic” air cleaners have no 
electric hookup. These filters use pads 
of plastic fibers that depend on static elec- 
tricity to provide a little extra filtering 
effectiveness. 

An EAC unit generally will be labeled 
a “two-stage electrostatic air cleaner" in 
its literature. It will have a substantial 
power-pack assembly as a conspicuous 
part. That’s where 115-volt AC is con- 
verted to DC—anywhere from 5,000 to 
10,000 volts. 

EAC units are pretty safe. Despite that 
high voltage, EAC units with approval 
from the Underwriters Laboratories (UL) 
are equipped with such safety features as 
an automatic voltage turn-off when the 
unit is opened. Look for UL approval on 
the nameplate before you buy. 

How to figure capacity. The unit you 
select should have handling capacity for 
your house. Ordinarily, you'll want one 


capable of cleaning all the air in your 
house at least five times an hour. 

Figure the cubic feet of air in the house 
(length times width of each room times 
ceiling height). Divide the total cubic 
footage by 12 to get the cf.m. (cubic 
footage per minute) rating you need. 

That’s the minimum rating to accept. 
You’ll generally get better performance 
and cleaner air if you shoot for six or 
seven air changes an hour. Step up to 
the next larger unit available if the price 
is not much more. 

Check the efficiency. Next look for high 
air-cleaning efficiency. Note the efficiency 
rating on the nameplate or in the manu- 
facturer’s literature. It should be at least 
70 percent per air pass, and preferably 80 
to 90 percent. And it should say that this 
rating is based on the “National Bureau 
of Standards dust-spot test using atmos- 
pheric dust." The efficiency rating of all 
EAC units will vary according to the 
quantity of air passing through the unit. 
The greater the air flow, the lower the 
cleaning efficiency. A particular model 
may be rated at 95 percent at 1,000 c.f.m. 
of air, but if you increase the air through 
it to 1,400 c.f.m., say, the efficiency will 
drop to 83 percent. 

Thus, when you shop for a unit, you 
should check the efficiency rating of each 
make at the air-handling capacity you 
need for your house. 

These three shopping-guide tests—two- 
stage electrostatic action, enough air- 
handling capacity, and high cleaning effi- 
ciency—will help you spot and avoid the 
cheap, ineffective little purifiers now 
widely sold for household use. 

There are a few good air purifiers on 
the market for one-room use, but you’ll 
generally find they sell for at least $100 
and more likely at $125 to $150. 

Maintenance. When you shop, also 
check the kind of maintenance a unit re- 
quires. This has to do mainly with dis- 
posal of accumulated dirt and pollutants. 

One type of EAC unit uses one or more 
disposable filter pads. The pads gradually 
clog up and must be removed once or 
twice a year. New ones cost $3 to $5 
apiece. Check the price of replacement 
pads before you buy a unit. 

Another kind of unit is made so its 
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Uncover operations on old fur- 
niture and antiques are han- 
dled by agent H20Off with 
swift, silent dispatch that is 
deadly to old finishes. H2Off, 
a water rinsing paint remover, 
releases the natural beauty of 
wood held captive under lay- 
ers of unsightly, ageworn paint. 


"AVAILABLE WHERE PAINT IS SOLD" 
SAVYVOGRANI 
. NORWOOD, MASSACHUSETTS 02062 


For Sparetime or 
Full-Time Income 
There's Good 


" MONEYIN 


Here's a proven, practical way to earn sparetme cash while you 
develop a money-making business of your own. Investment is 
small. There's no overhead, no stock to carry, no selling involved, 
FOLEY SAW FILER —Do a perfect job every time automatically 
with the Foley Saw Filer—and use the Modern Lawn Mower 
Sharpener to earn extra cash precision-grinding all mower blades, 
There's no experience needed —you can begin to make money 
right away in your basement or garage. : ' : 


$3 to*6 An Hour Sparetime 


Get started now and watch your busi- 
ness grow! Thousands are earning cash 
this easy way—many build a complete 
sharpening service with year around 
profits. You can, too, with the easy-to- 
follow Foley Plan— write us today! 


Foley Manufacturing Co. 
819-8 Foley Bldg., Mpls., Minn. s 59418 


iA- FOLEY MFG. CO. 17 
SUC TMi aes 819-8 Foley Bldg., Mpls., Minn. 55418 | 
Valuable book BIBIELLAZD Information i 
SC Lai kCR einen O Mower Sharpener Information 
and make profits O Money-Making Booklet i 
fast. Mail coupon WT: | 
today. No obliga- | 

tion, no salesman ADDRESS | 
will call. DIY Le 
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Should You Buy an Air Cleaner? 
filter cell can be removed and washed 
a plastic tub that comes with the 
The cell is dried and replaced, and you 
back in business. 

A third kind of unit has a buil 
water-wash mechanism. You turn off : 
electric power and turn on the water-w 
cycle, which usually includes a timer | 
a clothes washer’s. When the wash cy 
is over, after an hour or so, turn 
electricity on again and you're back 
business. Some deluxe units have co 
pletely automatic wash cycles. 

A unit with a built-in semi-automa 
washer will cost $50 to $150 more th 
another whose filter is designed to be 
moved and hand-washed. A fully au 
matic model can cost $300 to $400 m 
than comparable hand-wash units. 
built-in water-wash model requires | 
water-supply hookup and drain. 

Activated-charcoal filters. One other 
tional feature to know about is an a 
vated-charcoal canister that can be 
cluded as an extra with an EAC un 
This is what you need to filter out a b 
outdoor odor from your house air. 
regular unit has little effect on odo 
Odors usually are carried through the 
as gas molecules. Electrostatic cleani 
doesn’t always remove these. Charco 
will. A canister for a typical house cos 
about $40. A refill is required about on 
a year at a cost of $15 to $20. 

Installation. If you’re building a hous 
and installing warm-air heat, usually th 
best place for an EAC unit is in the retur 
duct. In an existing house with ducts, 
unit usually can be installed next to th 
furnace or air-conditioning equipment. 

If you have any form of heat withot 
ducts, you have two possibilities: 

First, you can use a portable or consol 
EAC unit designed to handle a singl 
room or a large open space. Such mode 
are placed like a console T'V set plugge 
into a nearby outlet, and operated with n 
ducts. Two or three could be strategicall 
located around a house to give the equiv: 
lent of whole-house air cleaning. 

Second, a whole-house unit can be it 
stalled along with an abbreviated dui 
system. Such ducts usually cost less tha 
those for a heating system. The sam 
duct system could be used for whol 
house air conditioning. i 


Continued from page 5: 


ment-rated, he flies IFR (for Instrument 


Flight Rules) —and barrels through both 
soup and shadow, stopping only for fuel. 

Inevitably a maturing pilot will dream 
of challenging aviation's Big Apple, the 
transatlantic hop. Maybe he'll start with 
the Bahamas, test himself on South 
America, and then go for the European 
run. Earl Howard of Ames, Iowa, and 
his co-pilot wife wanted to attend a Rot- 
ary convention in Nice, France. ‘They 
flew their small plane both ways. In 1966, 
over 300 tiny planes crossed the Atlantic; 
in just the first half of 1967, 250 did. 

For a membership fee of only a few 
dollars a year, the Aircraft Owners and 


Pilots Assn. of Washington, D.C., pro- | 


vides charts, route reports, and all infor- 
mation needed to reach almost any spot 
on the globe. Give them a destination 
and they will brief you on the best route, 
magnetic-compass headings, airport loca- 
tions, runway lengths and lighting, fuel 
availability, landing fees, and customs- 
office hours. 

Homing on the range. Today, naviga- 
tion has been made simple for an airman. 
His government has studded the country 
with innumerable radio “lighthouses,” 
each continuously emitting pulses of radio 
waves. Called VOR, which is short for 
Very-High-Frequency Omnidirectional 
Radio Range, the system blazes a trail to 
anywhere. Once upstairs, a pilot twirls 
a dial of a special radio set, locking on to 


whatever omni station lies next along his | 


route. So long as he keeps an indicator 
needle centered on zero, he'll highball 
straight for the money. 

And every time he sets out, there comes 
the thrill of grasping the controls, feeling 
the ship vibrating with power—and then, 
with the gentlest touch as it picks up 
speed, lifting it triumphantly into the air. 


A flier never outgrows that thrill. — 
Young ones by the thousands are learning | 


it every day. To it add the incredible 
dependability of engines and instruments, 
the aids to navigation, the relief of es- 
caping highway traffic. Mount them all 
on a pair of wings so beautiful that they 
might have been sculpted by some ancient 
Greek. That will give you some idea of 
why private flying is what’s happening 
all over. 
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This Kodak Carousel 850 Projector 
keeps your slides in focus automatically! 
No more focusing during the show. 

No “focus drift." And it Das the round 
Carousel Slide Tray that sits on top and 
holds 8o slides. This spillproof tray lets 
gravity gently lower each slide into place. 
No pushing. No pulling. No problems. 
With both remote and automatic slide 
changing, the Kodak Carousel 850 Projector 
with new long-life tungsten-halogen lamp 
and new f/2.8 lens, is priced less than 

$180. Other Kodak Carousel Projectors start 
at less than $80. 


Prices subject to change without notice. 


Kodak Carousel 850 Projector: 


AUGUST 1968 | 169 


dli Does work of $85.00 welder 


yet costs only 1895 


POST PAID 
' Fits ordinary 110V outlet 


Not onee but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience nec- 
essary. Follow simple instructions. Uses standard Ye” rods to weld iron, steel, 
brass, bronze, aluminum, other metals. Repair cars, farm implements, appli- 
ances, toys. Make campers, trailers boats. Pays for itself quickly. Comes com- 
plete with mask, $2.00 pack of rods, flux, etc. NOTHING ELSE TO BUY. 

3 WELDING HEATS . . . Not just one as with other low cost models. 
“High” for tough jobs, "Medium" 
feature saves you money. New HEAVY "DUTY circuit gives more welding poten- 
tial than ever before. Approved for homes, garages, factories, shops. Has 
power boost circuit for industrial uses. Raises heat to 4 TIMES that needed 
to melt toughest iron. No other welder has all three fine features. 

FREE! Automatic arc striker now makes welding easy, even for beginners. 
Just plug welder into ordinary 110V outlet, touch automatic arc striker and 
start welding. You cant’ buy this important new Wel-Dex invention but it's 
yours free if you order from this ad. 

ji um MONEY BACK TRIAL. Guaranteed against burnout. 

D $2.00 and pay $15.95 plus small C.0.D. when delivered or $18.95 for 
NEU, shipment. Phone, (713) 682-5811 for C.O.D. 


WEL-DEX MFG. CO., Dept. W-11, Box 10776, Houston, Texas 77018 


"Regular" for lighter work. 3 heat 


BUY GOV'T SURPLUS SAVE TO 85% 


FISH /WORM SHOCKER | BATTERY GEAR MOTOR| WALL TYPE TELEPHONE 


Cast Gav't 
Over $11.00 


se ie z $25.95 m 


e (ITEM 5571-A ) --Powedul, | © (ITEMETISW)-- Genuine | 


ball bearing unit. Use with worm | Automatic Electric dial tele- 
gear winches, build hoists, phones. Ideol for use os ex- 
electric cars, etc. Operates on tension phones, for use on private 
b to 12 volts DC. 20 to 1 gear systems, etc, Work on any com- 
ratio, fully reversible, 130/ mercial telephone system. - 
RPM é 6.12 VDC. Shofi 5, B'" d. ditioned, tested, quaronteed. Es- 
x LV?" 6" diam x 15°’. Shpg. cellent condition, work like new, 
i Send 25¢ wt. 30 Ibs. Shipping weight 9 Ibs. 
M VEU. 1000's of Bargains; Surplus, Excess Inventery, 
A Al Winches e Gear Motors © Surveying Instruments e Pumps e Welders 
"ur n LA CATALOG Compressors © Telephones e Binoculars e Electranics e Many Others 
. i Lii OR MONEY BACK GUARANTEE" 


SURPLUS CENTER e Cude BESOT 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
atest Development Engineering and Patent Sales Promotion 
end for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. $. Patent Office Former Examiner, 3615 Woolworth Bldg., New York | 


Pa adig: —À 
Onrnamental Concrete 

Views... 

Book about Aluminum 

Molds with prices and 

production trade secrets 

direct from world’s larg- 

est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
P. 0. BOX 99 © HICKORY 7, N. C. 28601 
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. urged federal support for research on non 


with soap bubbles containing irritatin 


How Science Protects You from Violen 
[Continued from page 65] 

established in some parts of the countr 
is a universal emergency telephone nur 
ber, 911. When the system is comple 
several years from now, you'll be able 
use this number any place in the U.S. 
call for help. 

12. Riot control. In its recent report t 
the President, the National Advisor 
Commission on Civil Disorders strongl 


lethal weapons—devices that can be use 
to control riots while minimizing injurie 
and death. 

As reported in PS [“Can New Non 
Lethal Weapons Control Riots?” Dec 
’°67], possibilities include various forms o 
tear gas, tranquilizing guns, and other d 
vices. New developments include: 

e Slippery substances that make street: 
and sidewalks too slick for standing or 
driving [ “Science Newsfront,” June]. | 

e Foam generators that fill large area 


substances. 

e New Army tear-gas containers an 
projectile devices that make it possible 
to use the gas against small groups and 
even individuals. (The National Advis- 
ory Commission on Civil Disorders rec- 
ommended these for police use.) 

@ An effective aerosol incapaciting gas. 
Banned by some police departments 
pending investigation into possible harm- 
ful effects, this has been given a clean 
bill of health in a University of Michi- 
gan study. 'The gas, Chemical Mace, can 
be used safely as long as care is taken 
to prevent the recipient from being hit 
with an overdose of it or at a very close 
range. 

In their recommendations for modern- 
izing and improving our law-enforce- 
ment machinery, all authorities recognize 
the need to attack the underlying causes 
of riots, crime, and violent behavior. In a 
search for those causes, President John- 
son recently established his Commission 
on Violence. 

To quote the President: “The only 
genuine, long-range solution for what has 
happened lies in an attack—mounted at 
every level—upon the conditions that 
breed despair and violence . . . There is 
simply no other way to achieve a decent 
and orderly society in America." is) 


Why Epoxy Glue Sometimes Fails 


[Continued from page 123] 


they reserve the right to set the rules. 
Tensile and shear strengths are fantas- 
tic. Cleavage is less so. Peel strength 
is poor. Most of the unbelievable-claims 
tests are made in tensile stresses. 

The instructions may tell you that the 
epoxy will repair metal furniture. True, 
but be sure you provide enough glue 
area. Don’t expect, say, a butt joint to 
hold a broken iron chair leg. Provide a 
splint spanning the joint and you may be 
able to do 1t. 

Generally speaking, you must observe 
good design in joinery to get the best re- 
sults with epoxy glue. Authorities rec- 


ommend, for example, that you beef up | 


a metal lap joint with a few rivets to in- 
sure against peel—the Achilles heel of 
epoxy. If you've got to rivet, why not 
make it a rivet joint? "That's a reason- 
able question. Because rivet-plus-epoxy 
is stronger—and watertight. 

Why is epoxy such a do-it-all? When you 
avoid the mistakes, epoxy glue will stick 
to just about anything except those three 


monsters in the world of adhesion: poly- | 


ethylene, polypropylene, and Teflon. The 
mechanics and chemistry of its stickabil- 
ity are unlike other glues. A lab man 
for one of the leading manufacturers ex- 
plained it this way: 

“It’s like the way two Johansson gauges 
will stick together if you press their ex- 
traordinarily smooth and flat surfaces 
against each other hard enough to expel 
the air. It is an extremely close fit, not 
just stickiness." 

The close fit comes from a thorough 
wetting of the surfaces and perfect adap- 
tation to the shape of the surfaces while 
the glue is liquid. 

Epoxy glue does not depend on pene- 
tration—which is why it is excellent for 
impervious materials such as glass, and 
why it is not worth the bother with many 
porous materials. But when it's a com- 
bination of wood with some other ma- 
terial, the story changes. A woodworker 
I know accidentally dropped his fore 
plane on a concrete floor and stripped 
the threads on the long screw holding the 
handle in place. Simple. He cleaned the 
wood and the cast-iron plane bed with 
abrasives and solvent. Epoxy glued the 
handle back on. Gs) 


Are you interested in a 


business producing a gross income 
of $42,720 and more yearly? 


OWN YOUR OWN 
A to Z RENTAL CENTER 


.. . the community rental headquarters 
supplying everything used in the home or business 


Here's a substantial income-producing business 
opportunity. The rental field is booming with the 
big “do-it-yourself” market . . . the camping/vaca- 
tion market... plus the ever-growing need for 
home nursing equipment. You'll be renting lawn 
and garden tools... plumbing tools...party needs... 
camping equipment...invalid and health needs 
...home entertainment needs...contractors' 
tools...floor and carpet care equipment and 
much, much more. 


Proved profits—over 300 A to Z Rental Centers in 
operation or ready to open! Learn about your 
unlimited future in the rental field and how the 
continuing A to Z Full-Support Management Pro- 
gram means growth, security, profits and prestige 
for you. This program offers complete training at 
the A to Z Owner-Management School, site selec- 
tion assistance, 100% rentable inventory, powerful 
year 'round local/national advertising and business 
building promotions plus other individualized, 
day-to-day services. 


Choice, protected franchises available, including 
Canada! A to Z is the fastest growing franchised 
business in the world today! Depending on the 
rental center plan that best fits your market, your 
cash investment is $15,000 to $50,000 which in- 
cludes working capital. Want to get ahead, earn 
more, live better and provide a bright, prosperous 
future for yourself and your family? Write— Wire 
— Phone today ! No obligation ! 


A NATIONWIDE FULL SUPPORT FRANCHISE 


A to Z Rental, Inc. 
Federal Reserve Bank Building, Suite 1675-AG 
164 W. Jackson Blvd. * Chicago, Illinois 60604 
Attn: Marvin B. Lorig, President 

Phone: Area 312, 922-8450 

RENTAL.INC? Canadian franchises 


A SUBSIDIARY OF NATIONWIDE INDUSTRIES, INC. 
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TRAIL-BIKE —- Ira 


P Also available in. 
welded kit form | 
for only $149.95 | 


This rugged trailbike 
is designed to take 
you where the going 
gets tough! A power- 
ful 31^ hp forced air i 
cooled engine pro- your 
vides plenty of hill ge 
climbing power. Car- 
ries up to 250 Ibs! 
Send 25c for com- 
plete information. 

af m um um Um 
TIME PAYMENT ee a RUSH information PSs 
With Bird engineering's (= (i enclose 25¢).. | 
Time Payment plan, you 2B nunnY and RUSH trailbike. E 


it enciose $10) 
can pay-as-you-ride. Just Wat; (i enclose 50% Dn. 
send $10 down with com- 1-007 519-2 etr: 
pleted coupon on the FE 10... ee 
right. 
*Plus interest (rate 


ES 
varies with local state). jos s 
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To YOUR. OWN ncs PRESCRIPTI 


"Mail orders filled by $ 95 
licensed optician from 
(Including single vision lenses, frame and case). 


Doctor's prescription will be filled by a skilled, approved and licensed optician 
or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and 
children's glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost. We guarantee accuracy, perfect fit. 


Hen. a "e ER MES A 
AS ar! iar 6a ehe ga 


"wig. v si 


: SEND FOR YOUR FREE CATALOG TODAY 
i PRISM OPTICAL INC. 
is e, Dept s 136 Aw Ta ew To Yok S A — 


EVERLITE: World's THRIFTIEST Light Plants 


The Champion— 1 200 watts 
115 volts AC for only $149.50 


Unbelievable but true—-Brand new 
production methods now make pos- 
sible world's finest design In a ser- 
vice free alternator light plant at 
ihis unprecedented price, Plant puts 
out a steady 1200 waits of 113 volt 
AC power to run power tools, oil 
burners, pumps, TV, or anything 
that requires up to 120) watts, 
Powered by a rugged 3 HP, 4 cycle, 
easy start pas engine with 1 year 
factory warranty. Complete with 
carry handle and shock mounts. Why 
fool with short life 2 cycle plants 
when you can huy this rugged top 
quality machine at our factory price, 


Item + 1265wt.651bs.$149.50 
urlington,Wis. 


CHAMPION $149.50 FACTORY 
MASTER MECHANIC MFG. CO., Dept. B-88, | 
Southern Customers Write to Dept. B-88, Box 65, Sarasota, Florida 
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Startling New Facts About Lightning 
[Continued from page 44] 

may explain some of the puzzling UFOs. 

Unmasking the UFOs. It was Peter L. 
Kapitza, a Russian scientist, who first 
theorized—in 1955—that during a thun- 
derstorm, bolts of electricity intensely 
heat air particles. The resulting plasma 
or gas is confined by short waves that 
form electromagnetic columns in the sky. 
In other words, invisible lines of force 
form nonmaterial walls around minia- 
ture models of the sun—a bottleless bot- 
tle containing a thermonuclear reaction. 

Usually seen to be dancing along 


| fences, skimming telephone wires, or pop- 


ping down stovepipes and chimneys, 
lightning balls vary in size from an inch 
to 40 feet and have a brightness to the 
human eye equal to that of a 1,000-watt 
light bulb when stared at. They come in 
two varieties: one that fizzles harmless- 


| ly, and a bluish-white one that can in- 


cinerate any object it touches with tem- 
peratures up to 6,000 degrees C. Or it ex- 
plodes with blast pressures up to 45 tons 
per square inch! 

Now man-made plasmas with many 
UFO characteristics are being exhibited 
at the University of North Carolina's 
Morehead Planetarium. A. F. Jenzano, 


| director of the Planetarium, reports that 


synthetic UFOs are being generated by 
applying DC voltage through two elec- 
trodes at opposite ends of a glass tube 
partially evacuated of air. When an op- 
erator varies the current and moves his 
hand along the tube, facsimile UFOs of 
any shape, color, or design can be pro- 
duced. The planetarium has manufac- 
tured fleets of them in formation flight. 
'They can be made to hover, spin, or zoom 
out of sight. 

The remarkable ability of UFOs to 
reverse at high speed or execute fan- 
tastic right-angle turns is a characteristic 
of charged plasma particles trapped in an 
electromagnetic field, say Drs. M. A. 
Uman and C. W. Helstrom of the West- 
inghouse Research Laboratories. When 
cloud-to-ground currents are symmetrical 
around and through a ball, it hangs in 
space. Any change in these symmetrical 
forces will cause the ball to move. 

While the lightning-ball-versus-UFO 
controversy rages, plasma physicists, no- 
tably at Los Alamos, see in the properties 


Startling New Facts About Lightning 


of lightning balls the solution to a knotty 
problem: the model for a synthetic mag- 
netic bottle capable of containing the 
hydrogen-atom fusion process. 

A bottle simulating nature's Kugelblitz 
(ball lightning) made up of lines of mag- 
netic force has been fashioned, but at 
present it leaks radio energy from a hot 
plasma of deuterium or heavy hydrogen 
and breaks after a few seconds. Still, the 
results permit a cautious optimism for a 
future of perpetual power for limitless 
space flight. 

The ancient fear. Strangest line of re- 
search into the mysteries of lightning is a 
world-wide exploration that seeks to link 
the stress of lightning fires to the evolu- 
tion of man, plants, and animals. 

Edwin Komarek, director of Tall Tim- 
bers Research Station, 'Thomasville, Ga., 
believes there may be a fantastic inherited 


sensitivity in all living cells to any kind : 
of violent threat. Lightning, as the great | 
firemaker, may have actually created a | 


stress environment to which beginning 
forms of life reacted by adaptation. A 
remarkable example: Grass seeds that 
were heat-scarred in a laboratory sprout- 
ed faster and produced 21 offspring never | 
seen before! | 

Theorizes Komarek: 
stress effects of fires on lower forms of 
life, is it reasonable to suppose that man, 
himself, escaped this influence?" 

Four times in the history of the earth 
have the mountains risen like a tide. 
When they stood high, the storms raged, 
and lightning probably set fires that 
gulped whole forests for hundreds of 
miles over thousands of years. 

Our ape-like ancestors, Komarek sug- 
gests, deserted the trees for a more peril- 
ous life in the great open grassy savannas 
carved out of the forests by lightning. 

Finally, nomadic man may have 
reached North America by following 
grassland routes shaped by lightning 


storms spawned by air masses moving | 


over and through the mountains. 

Many of the riddles of lightning re- 
main to be solved. But of one thing we 
are certain: All living things are electrical 
circuits. As science delves more deeply, 
each new step reveals an amazing rela- 
tionship between lightning and life, be- 
tween storms and civilization. 
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HEAVY DUTY 
WELDER 


"BEST FOR THE MONEY” 


Lifetime 
Guarantee 
Money Back 
Trial 


WELD, "NIE SOLDER, CUT ALL METALS 


ANYONE CAN USE. No experience needed, Make or repair 1,001 
itema, Operates on 110 V. line for pennies. No tanks or refills to 
| buy—produces to 11, 000° heat. Weld for pleasure and profit. 

YO C. T A BETTER LOW COST WELDER. 500,000 in use. 
LIFETIME GUARANTEE. If Hopeuive, simply return. "We repair 
or replace and ship free. COMPLETE, READY-TO-USE. You get: 
heavy duty welder in rugged metal cabinet, ground clamp, cables, com- 
bination torch and rod holder, welding manual and helmet, plus Free 
$2 00 value welding and brazing rods, l4" carbons, solder and flux. 


--Z-E-ELIÉ EXTRA BONUS GIFT 
with your order. Choice of: 
i. 10-piece wrench, plier & screw driver kit in case, or, 
2. Wire forming tool, Forms wire to weld valuable items, or 
3. Big pack of welding & brazing rods, carbons, flux & solder. 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only 0g and pay $16.95 plus C.O.D. delivery charges 
or send $18.95 and we pay delivery in U.S.A. Specify Gift. 


FOUR-WAY WELLER LZ 


1810 S. Federal Street Dept. R3-H, Chicago, Illinois 60616 
| CATCH ANIMAL RAIDERS! -. | 


7 ud n 
Easy to use! 


&imple, safe HAVAHART traps catch raiding rabbits, 
coons, squirrels, pigeons, sparrows, etc., without injury. 
Straying pets, poultry released unhurt. No jaws or springs 
to break. Galvanized: many in use 20 years. Open ends 
give animal confidence. Sizes for all needs. Write for 
valuable illustrated guide and price list. 


HAVAHART, 137-T Water St., Ossining, N. Y. 10562 
Please send me FREE new 48-page guide and price list. 
NAM LLL i i 
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ENGINE CLEANER 
and DEGREASER 

Just spray it on. 
hose it off! 


GUNK LABORATORIES. INC. 
398239 W. BATH, CHICAGO, ILL. Baie 


Imported & pomesti VW O O D 
eS : "| CABINET HARDWARE -VENEERS -TOOLS 
| em ' 1 | EVERYTHING for the Wood Shop 


we > 


iF Pre 


OVER 1500 ITEMS at MONEY SAVING 


PRICES! Finest domestic and imported 
7 hardwoods . . . all dimensions. Hardwood 
VTS = | | veneers. Power tools at discount prices. 
i| Hardware, lamp parts, upholstery supplies, 
| mosaic tile. Hard to find inlays, bandings, 
etc. Get new catalog . .. send name, address 
and enclose 35¢ to pay postage, handling. 
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1969 ALLIED CATALOG 


Brand new! Fresh off the press! Allied’s 1969 Catalog...536 fas- 
cinating pages jam-packed with the very latest in Hi Fi, Tape Re- 
corders, CB, Kits, Radios, Tools, Electronic Parts, Books. Probably 
nowhere else on earth will you find such a complete selection of 
everything electronic...and virtually all new as tomorrow! Literally 
thousands of items...many of them never shown before. Allied's 
all new 1969 Catalog makes wonderful reading...and it's yours 
absolutely FREE! Tear off the card...mail it in today...and we'll 
rush you your own personal copy of the newest and most complete 
book of what's new in electronics...Allied's 1969 Catalog! 


TEAR OUT AND MAIL CARD AT RIGHT...OR WRITE 


ALUED HADI 
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Detroit Springs Some Fresh Surprises 
[Continued from page 49] 

jut into production by the auto compa- 

les, independent of safety legislation. 

The rubber bumper continues as a 

ontiac exclusive, but may spread to other 


vith the '68-type bumper, while Bon- 
eville and Firebird models will use a 
jart-rubber, part-steel bumper. The Bon- 
ieville bumper has a rubber cap on the up- 
ight piece in the center. Firebird grilles 
have rubber extensions surrounding the 
1eadlights in addition to the chrome-steel 
jumper-grille that contours the air intake. 
Detroit is upgrading its full-size cars. 
he 1969 Ford and Mercury are out- 
standing examples of this trend, though 
American Motors will make a similar bold 
ove with the Ambassador, going from a 
L18-inch wheelbase to 122 inches. Wheel- 
vase of the new Fords is 121 inches, or 
wo inches longer than at present. Mer- 
ury moves up to a 124-inch wheelbase, on 
ı plush new Marquis series. Ford's new 
heelbase will put it in direct compe- 
ition with the Pontiac Catalina, while 
Aercury hopes to meet Chrysler, Oldsmo- 
ole, and Buick on an even basis with 
their wheelbase. 

Sharing body styles. Chrysler’s 1969 
models are a prime example of a manu- 
facturer cutting down on the number of 
pody styles in order to simplify manu- 
acturing and inventory problems. All the 
: ig cars are new at Chrysler. 'These cars 
—Plymouth, Dodge, Chrysler, Imperial— 
will share six basic body styles. There 
will be two hardtops, two sedans, a wagon, 
and a convertible. 

GM is planning to drop some two-door 
sedan models in the 1969 lineup as an 
immediate step in halting model prolif- 
eration. GM station wagons will finally 
get a two-way tailgate. Chrysler will ex- 
tend its two-way gate to all the big-car 
wagons for the first time and also make 
available on these models the hidden 
washer-and-wiper system that keeps the 
tailgate window clear of dirt. The big 
Ford and Mercury wagons will have an- 
other wrinkle: a tailgate that can be 
opened when the window is in the up 
position. 

No doubt the '69 models will go up in 
price. But Detroit is making efforts to 
see that you get better value. H: 
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M makes in '70. GTO models continue | 


pimp Hunting Lodge 


a 
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rd 


... When and where you want it. 


Any hunt goes best when there's 
a Del Rey camper there at the end 
of each day. Big, roomy, well- 
planned interiors that can sleep 
six in solid comfort. All the 
built-in's you want. Rugged, all- 
weather, unibody construction 
— fully insulated! And styling 
with that road-happy GO-appeal 
you can't resist. See your 

Del Rey dealer today or write 

for full-color brochure. 


Del Rey 


Campers with GO-appeal 


3950 rre Street, Elkhart, Indiana 46514 


110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 


Fanbelt driven from pickup or 
small gas engine. Operates SAWS, 
drills, pumps. freezers, i 

X1000 Watts——Neers no bat- 


3000 Reg. 589. olt vehicles 

only Reg. $179. $0 ‘Now $99.50, 

Ted Aro Check or Money 
rder 


| Virden Perma-Bilt, Box 1066 P3, Amarillo Tex. 79109 


00° OXYGEN WELDING TORCH 


| $9095 New portable SOLIDOX weld- 

ing torch goes anywhere. Only 
4 Ibs. Burns amazing solid oxygen 

ellets & propane. Flame exceeds 
000°F. Braze weld, silver solder, melt 
V4" steel. Complete kit: torch, pellets, 
propane, glasses, braze rods, lighter, 
etc. Ideal for shops, hobby, metal 
repair. Professional results. Low-cost 
SOLIDOX pellets available by mail. 
SOLIDOX is simple and safe. Money- 
back guarantee. Only $29.95 ppd. 


: Cleanweld Products Co., Box 1061, South Gate, Calif. 30280 


The Truth About Food Poisoning 
[Continued from page 47] 


Infected egg mixes contaminating the 
atmosphere in bakeries have caused 
large-scale outbreaks among consumers 
in Michigan, Washington, and Utah. A 
contaminated meat slicer and grinder in 
a delicatessen store near Washington, 
D. C., helped spread infection among 
573 people who attended parties catered 
by the store. 

Not long ago investigators traced a 
salmonella outbreak to contaminated 
headcheese produced in two meat-pack- 
ing plants. Headcheese, a luncheon 
meat made chiefly from edible portions 
of pork head, requires thorough cooking 
during processing, and is then usually 
eaten without further cooking. It has not 
been considered a health hazard. But 
the investigators established that the 
headcheese, after being properly cooked, 
was being handled repeatedly in the 
plants before it was packed. The solu- 
tion: a final safeguard heat treatment 
after all the handling. 

The Food and Drug Administration 
now has a full-time director for salmonel- 
la control. It has a force of more than 
900 inspectors who try to spot contami- 
nation. The Department of Agriculture 
is taking a hand through inspection of 
poultry and meat packing. 


Can salmonella be licked? 

Groups such as the National Canners 
Assn., Institute of American Poultry In- 
dustries, American Meat Institute, Amer- 
ican Institute of Baking, and the Na- 
tional Assn. of Frozen Food Packers are 
acting to improve sanitation controls for 
their industries. 

Recently, investigators checked into an 
outbreak in Spokane, Wash., from bar- 
becued chicken. It was, to the best of 
their knowledge, the first outbreak to be 
traced to contaminated chickens pur- 
chased from a supermarket barbecuing 
stand. Undoubtedly, this route of trans- 
mission had caused trouble before but 
had not been uncovered. 

This time, however, there were 107 
victims from 29 different households; 29 
were so ill as to require hospitalization; 
two died. 

At the market barbecuing stand, in- 
vestigators found a whole series of in- 
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fractions of safe food handling. The bar 
becuing oven was set for a deep mea 
temperature of 140 degrees instead of th 
recommended 165 minimum; the hold 
ing oven temperature for cooked birds 
was as low as 100 degrees instead of 150 
food handlers readied raw birds for bar 
becuing in between removing cooke 
birds from the spit, contaminating th 
latter with their unwashed hands; un 
purchased birds were refrigerated an 
warmed again for sale next day—and 
held again for resale. 


How you can protect yourself 

Steer clear of any food market, how- 
ever attractive, where you observe poor 
handling of foods—failure to keep frozen 
and other foods requiring refrigeration 
under strict refrigeration. 

Don't buy canned, frozen, or packaged | 
food in a damaged or torn container. | 

Make certain all food preparation in 
your home is done with clean hands. 

Never thaw frozen poultry at room 
temperature. To control bacterial growth, 
either thaw in refrigerator, or under cool 
running water at 70 degrees, or start 
cooking from the frozen state. Wash 
poultry thoroughly before cooking—and, 
to make certain cooked fowl or any other 
prepared food is not recontaminated, 
thoroughly clean utensils or work sur- 
faces used for uncooked fowl. 

After cooking, either keep poultry hot 
or immediately refrigerate it. Do the 
same for all meat and meat products. 
Never let them sit around cooling slowly 
after preparation; eat promptly or cool 
quickly. 

Don’t use cracked or broken eggs if 
they’re not to be cooked in such items as 
cakes or other baked products. Not all 
parts of soft-cooked, scrambled, or even 
fried eggs reach the 165-degree tempera- 
ture needed to kill salmonella. 

Keep perishable foods to a minimum 
on picnics—and use a good cooler for any 
you take along. And keep the top on the 
cooler! 

Any time you have reason to suspect 
you’ve come down with food poisoning 
from some public source, you should re- 
port it at once to the public health au- 
thorities. «B 


BILL PROBLEMS ? 


APPLICATIONS ACCEPTED up to $17,000. 
Poor Credit, No Problem — Not a Loan Co. 
TRY 


THE NATIONWIDE PLAN TODAY 


Send Your Name and Address for 


FREE CONFIDENTIAL APPLICATION 


NATIONWIDE PLAN, Inc. Dept. 97 


COAST TO COAST SERVICE — NOT A LOAN 
318 Broadway Blvd., Reno, Mev. 89502 
307 Pocasset Ave., Prov., R. Il. 02909 


U. S. Surplus high speed 
milling files going fast. 
NEW, in G.I. packs, Hardened steel, 
for filing, milling, routing, drilling— 
any work in metal or wood. Use in 
14 in. drill etc. Big tools, from 14 
to 11^ in. wide, 

Get these most useful tools now. 
22 tool set—rovernment cost $109... 


$ 9.00 to youl 
46 tool set—rovernment cost $265... 


HS o Sv sus $15.00 to you! 
100*, GUARANTEED. WE PAY POSTAGE. A LIFETIME uv! 


TEXAS SURPLUS CENTER,Lancaster,Texas75146 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


ventors all over 
tions provide the magio spring-board to sudden riches. REMEMBER, 


details. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


HARD-TO-FIND-TOOLS 


Unique hand tools and miniature power tools make work- 
ing in wood, metal, glass, miniature. etc. more fun and 
more professional. Many micro-tools for that small, deli- 
cate work. Quality you can't get elsewhere. All tools 
backed by our MONEY-BACK, NO-QUIBBLE-GUARANTEE. 
Fully illustrated Catalog 25«€. 

8822 River Road 


y^ "OLFSÍADE. Worthington, Mass. 01098 


[WRIST ROCKET 

AMERICA'S Pat. SEEN 
HARDEST US. ^ Y 
| HITTING SLING Aa d 
Range 225 yd. — 232 fps we 


Matched spare rubbers oh We 
and pouch assembly, $1.00. "ME 
Write WRIST POCKET © 
2654 44th Ave. PS 
Columbus, Nebr. 68601 


WARNING! 


i. 
T 


JEN a kA ur) 
3° Post Pd. 
No C.0.D.'s 


A precision instrument that will 
do all the calculations of larger 
expensive desk models. Weighs 
only 8 ounces, fits hand. 

Fast, accurate, sturdy... completely port- 
able. Ideal for all on-the-spot calculating. } 
Fully guaranteed. Price $125.00, available i 
on trial basis. Write for free literature, 
CURTA COMPANY X DEPT. PS-8 

P.O. BOX 3414, VAN NuYS, CALIF. 


GOVT. SURPLUS 22.7; SAVE‘; 90% 


DUAL SHAFT.GEAR MOTOR. 
Heavy duty. Rated 5 HP @ 26 V.D.C. 
@ 270 RPM under load. Turns 125 | 
RPM @ 12 V.D.C. Top shaft turns @ 

: | twice straight shaft speed. Shaft dia. 
55". Gear reduction 33 to 1. Reversible, 18^" I, x 5" dia. Exc. 
for winches, capstans or small elect, car motors, Shprz. wt, 39 
lbs, GOV'T COST $580 en, Like new $29.50 (Stk. #2398) 

A 


__ DOUBLE-ACTING HYDRAULIC CYLINDER 
21-14" stroke, 2” bore, 1-19" shaft. Operating pressure 3000 
PSI. Produces 10,000 Ib. thrust. Perts are 14" pipe. Top clevis 
hole 1”, bottom hole Sk”. Steel barrel. Completely rebuilt, | 
Approx, GOVT, COST $130, Shpzr. wi. 18 lbs. $21.50. (#2134) | 


|| HEAVY DUTY BATTERY WINCH 


Rugged, deluxe winch. Rall bearing cón- | 
struction thruout motor & gear train, High 
rear reduction, Rated cap 8000 Ib, pull. 

= =] Reversing switch, Rugged 3g" plate steel | 
| mounting base with outrigger support. 22" [, x o0" W x 8" H 
Handles 250' of 14" cable, Built for 12 V battery operation: 
| also operates on 6 V at reduced cap. & speed. For Scouts, Jeeps, 
Trucks, Boat loading trailers, etc. Shpi. wt. 80 lbs. Approx. 
| GOV'T COST $490. NEW, 90-day guarantee, Model E-D. $89.50 

| (Stk. #602) 


Send 25c for amazing catalog with 1000's of 

bargains in hydraulics: electrical; marine, auto- 

motive items, etc, Order from this ad. All prices 
: FOR Culver City, 50457 deposit required for all | 

a. COD sales. Cal. res. add 55b sales tax. Must 

| auront i include your zip code number, Satisfying mail 
1368 CATALU order customers thru-out the world for 23 years. 


AIRBORNE SALES CO, ^: 


850! Steliar Dr » Box 2727 + Culver City. Calif. 90230 


LIVE-CATCH ALL-PURPOSE TRAPS 


os = sl 


Write for 
FREE 
CATALOG 


Trap without injury squirrels, chipmunks, rabbits, mink, 
fox, stray animals, pests, etc. Sizes for every need. Also traps 
for fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 
40‘. on low factory prices. Free catalog and trapping secrets. 


SENSITRON IX, Dept. M-45, 2225 Loa Ellen, Houston, Texas 77018 


HEAVY DUTY BALL-BEARING PUMP | 
*.4 IRRIGATE * DRAIN © SPRAY © CIRCULATE = Famous 
f 3 all-metal, rust-proof XB pump with stainless shaft. Use 
+a !4 HP or larger. 1 HP for up to 5,200 GPH 60’ high 
~~ or 3,000 GPH from 25’ well. 114” inlet. 1" outlet. 
For belt or direct drives. Only .................... $12.95 
Famous Type P won't rust or clog. Bronze bear- 
ing. Hundreds of thousands in use. Up to 2,400 
be} GPH. 1” inlet. 34" outlet. Only........ $8.95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


REPOWER with a 6 or V-8 H.D. 
ADAPTORS for using Car, Compaet 
and some Truck engines. Conversion 
Kits $45.35 to 556.90. Want fast ac- 
tion? Giva us FULL INFORMA- 
| TION. Send $15.00 Dep. and we will 

ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Detalls FREE 


MACHINE PRODUCTS CO. 
314 ko NN ELT Phone 276-3442, Pendleton, Oregon 97801 


Money Back 
Guarantee 


BUY. Comes complete with rod holder, helmet, 


included FREE $2.00 supply of 1/16" and 1⁄4” welding rods, 
TIME GUARANTEE, Never a repair charge for parts or labor. 1 


full price $18.95 and we pay postage. 


Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-8, Box 48-544, Miami Florida 33148 


HEAVY DUTY-ARC WELDER 


New Advanced 1968 Model 110 Volt Arc Welder. You cannot buy a better welder any- 
where at this low price. NO EXPERIENCE NEEDED. With our easy-to-understand welding 
book, anyone can braze, solder and weld any metal, even aluminum. NOTHING ELSE TO 
ound clamp, twin carbon torch which 
generates over 11,000 degrees heat to braze, solder, cut, melt and bend all metals. Also 


Life Time 
Guarantee 


" carbons and flux. LIFE 


ia 
O DAY MONEY BACK GUAR- 
ANTEE. SEND ONLY $2.00 and when delivered pay postman $16.95 plus postage, or send 


SEND ONLY $2.00 
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Build and Fly This Fabulous Ski Kite 
[Continued from page 138] 


Then, miraculously, I rose from the 
buffeting, and as boat speed shot up to- 
ward 35 m.p.h., 7 shot up to 15 feet, my 
body swinging forward to dangle from 
the trapeze bar. 

High in the sky. 'T'hat whole first length 
of the lake, I was hardly aware of my 
altitude, so absorbed was I in keeping the 
bar level with the horizon, as I'd been 
told. When one wingtip tilted up, I 
swung my legs in that direction and 
shifted my body weight off-center by 
bending that elbow. The kite responded 
at once, leveling off docilely. As I gained 
confidence, so did 'Tibado, in the boat 
below. By increasing his speed he in- 
creased my altitude until there was sud- 
denly no horizon to line up the trapeze 
with. I was sailing 75 feet above the wa- 
ter. The boat looked like a bathtub toy. 

The more I flew, the more I became 
convinced that the greatest skill wasn't 
required on my end of the towrope. Since 
you're at the mercy of your driver as far 
as wind direction and altitude are con- 
cerned, my first advice is: Fly only with 
someone who can really handle a boat. 
And for a happy landing, be sure your 
release man has good reflexes, because he 
must cut the towrope free the instant you 
hit the water. Too soon, and the kite will 
jerk hard and twist; too late and you'll 
plunge in at boat speed. 

For your first try, choose as windless a 
day as possible. (Never fly if the wind is 
gusty, or over 10 m.p.h.) If there's a 
breeze, fly straight into it until you mas- 
ter the simple body control. Have the 
driver level off the boat's speed so as to 
keep you about 10 to 15 feet up, at first. 
To maintain the same altitude down- 
wind, the boat would have to go twice 
the speed of the wind, and for a novice 
control might prove difficult. 

When you venture higher, keep to open 
water; you can encounter air turbulence 
within 1,000 feet of tall trees or a high, 
steep shoreline. 

Small, quick body shifts are the key to 
kite control. Violent overcorrections will 
set up side-to-side oscillations that may 
prove beyond correction. If this happens, 
the kite must be permitted to plunge, 
and is released from the boat the instant 
it (or the flier) strikes the water. 'The 
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towrope should never be released whil 
the flier is in the air. 

Before you venture aloft, be sure to d 
cide on a few signals with your boat crew 
You'll be too far away for your shouts 
be heard over the motor. Here are Ti 
bado's suggestions: Nod head for in 
creased speed, shake head to slow boa 
down. Tilt head left to indicate a lef 
turn, right for a right turn, and far bac 
to show you want to go in opposite direc 
tion. Most important, perhaps—drop chi 
onto chest if you want to come down. 

The boat release can be lashed to 
secure mount on the transom, or just be- 
hind the cockpit, as in Tibado's boat. 
Just be sure it's free to swing in a broad 
arc—and keep passengers out of the way 
of that released ring. 

What kind of boat? Virtually any boat 
you'd use for water-skiing can serve as a 
kite tow. Proper horsepower depends on 
the weight and design of the boat—and on 
wind conditions. As a rule of thumb, you| 
can fly with any boat that can average 20- 
30 m.p.h. That's for the 12-by-14-foot 
kite shown here—Tibado’s most versatile 
size, capable of lifting any adult. He calls 
it his Model B and offers a 14-by-16-foot 
Model A for extra-heavy loads. 

After much experimentation with va- 
rious fabrics, Tibado has settled on a 
three-panel combination that produces 
top stability. The colored wing panels 
are of a four-ounce nylon that's stronger 
than parachute 'silk" and lets more air 
through. 'The white center strip is four- 
to six-ounce Dacron. Neither material 
soaks up water, so a wet sail is not much 
heavier than a dry one. The assembled 
kite hefts at around 25 pounds. 

Impatient to get your hands on one? 
If you don't want to build it yourself, you 
can buy an exact duplicate of the kite I 
flew—complete, flight-tested, and knocked 
down for shipping—by sending $260 di- 
rectly to Ken Tibado's Kite Factory (236 
S. lst St., Lake Wales, Fla. 33853). An-- 
other $56 buys accessories needed for fly- 
ing: harness, boat release, towrope. 

Whether you build, buy, or both, 
you've a great treat in store, as I learned 
in Lake Wales on a recent afternoon. The 
jet flight back to New York, next day, 
seemed pretty tame stuff. Hs) 


MAIL 
ORDER 


A selection of products available by mail for Popular Science readers. 
Please include your zip code. 


All merchandise sold on a money back guarantee. Order directly from advertiser. 


THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color iden- 
tification, Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive with 
us. Meredith Separator, Dept. PS-8, 310 
West 9th St., Kansas City, Mo. 64105. 


VALUABLE ELECTRICAL KNOW-HOW 


“How to Be Your Own Home Electrician," 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.50. Popu- 
lar Science Skill Books, 44 Hillside Ave., 
Manhasset, N.Y. 11030. 


GET MAIL ORDER RESULTS! 


Mail Order Advertisers: Here's a great new 
way to increase your business. The page 
of advertising you are now reading repre- 
sent the newest profit-producing vehicle for 
smart mail order men. Your ad in this sec- 
tion reaches a market of more than 7 mil- 
lion top-notch prospects: ''men with drive,” 
who are accustomed to buying by mail. 
Write for complete information to Harry 
Fleischman, Popular Science Monthly, 355 
Lexington Ave., New York, N.Y. 10017. 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic Mew Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-22 
Northeastern, Dearborn, Mich. 48126. 


Thousands of 
exciting tool. 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Mationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-8, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4” of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25« to cover postage and 
handling to Joe Weider, Dept. 100-88D 
531 32nd St., Union City, N.J. 


HANDY DANDYS KEEP SUPPLIES NEAT 


Handy Dandys are sturdy, plastic caps that 
snap into Va" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1. 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 


order—no C.O.D. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS.8, Wickliffe. 
Ohio 44092. 


„boat plans 


| full s size patterns 
B frame kits.......... | 


BOAT PLANS—PATTERNS —FRAME KITS 


Send 50¢ for Glen L's new catalog of over 
76 build-it-yourself designs with step-by- 
step instructions, Inboards & outboards, 
jets, 16° to 36° cruisers, 8' to 21’ sailboats, 
houseboats, hot boats, boat trailers and 
camper trailer. Books: Inboard Motor Instal- 
lations In Small Boats $6.00 ppd; Boat 
Building with Plywood $7.50 ppd; How To 
Build Boat Trailers $3.00 ppd. Glen L, 
9152P Rosecrans, Bellflower, Calif. 90706. 


. FOREDOM 


MINIATURE POWER TOOLS 


Used by professional craftsmen, model 
builders, lapidaries and industry for over 
45 years. Ideal for grinding, sawing, drill- 
ing, deburring, engraving, carving, etc. 15 
interchangeable handpieces. You can have 
a Foredom Flexade Shaft to fit on your own 
drill or motor for as little as $13.75; com- 
plete tools including motor and speed con- 
trol from $36.50. Write for Free Catalog 
PS-255. Foredom Electric Company, Inc., 
Bethel, Connecticut 06801. 
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AUTO SUPPLIES & 
EQUIPMENT 


TORNADO car vacuum plugs into ciga- 


Details wee Ellis 
. Lafayette, 


ANTI-THEFT DEVICE, Easy Installa- 


tion, Foolproof! Materials and Instruc- | 


tions $1.98. Invincible, 2510 West 88th 
street, Bloomington, Minnesota 55431. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


HYDRAULIC Jack repair kits, parts and | 


P.O. Box 3, Staten Island, N. Y. 10314. 


CROSLEY And Foreign Car Parts Dis- 
counts. Service, 616 Burnside, Inwood, New 
York 11696. 


WORLD'S Largest Distributor Of Hi- 


Performance and Custom Automobile 
Parts. Special Offer—Send 25c For New 
169 Page Catalog. Honest Charley, Inc., 
Box PS8535, Chattanooga, Tennessee 37411. 


PARE-GUIDE. New! Simplifies parking 
car in garage. Prevents aacidents. Satisfac- 
tion guaranteed. Complete $1.00. W. E. 
Spencer Company, 3201 Mac Vicar Court, 
Topeka, Kansas 66611. 


PREVENT THEFT! Professional alarm 
protecting hood, doors, trunk, Siren. Now 
in kit form $29.95. Complete instructions. 
Arista, 72 Colony Lane, 
York 11791. 


AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Pre-Cut 
Kits. Blueprints. Supplies. Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


PICKUP Camper, Trailer or Pickup- 
Cover .. . Build Yourself. Save! Complete 
Plans $3. 95 each. Cover plans $2.00. Econo- 
line Bus or Van, Bus Conversion drawings, 
$2.95 each. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper SUPE d Glen- 
wood, Minneapolis, Minn. 5540 


CAMPER plans, Compact Buses, Vans. 
Volkswagens — Econoliners — Dodges. In- 
expensive — Build Yourself — Details. Dot 
Campers, Box 2115PS, Culver City, Cali- 
fornia 90230. 


CAMPING Trailer Kits—Sleep 6— $334. 00. 
Circulars 10c. Complete plans with 15 
p hotos $3.00. Stratford Trailers, Box 4006S, 

ridgeport, Conn. 06607. 


Syosset, New 


fea 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


SNOW Vehicle & Kart Catalog. Hop 
up accessories—speed and: performance 
equipment—manifolds, engine mounts, ex- 
haust systems. Send 25c. G.E.M. Products, 
— P mm St. Charles, Carol Stream, Ill. 


AR DEUS — Used bargains. 
New, used parts, accessories, all models. 
Bulletin 35€. Knuth's (Factory Dealer), 
2491 W. Fond du Lac, Milwaukee, Wiscon- 
sin 53206. 


Columbia Engi- 
37th 'St., Los Angeles, 
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Magic Tricks, Puzzles. ete. .......... 
Minerals & Precious Stones.......... 
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Models—Ships, Planes, Rockets 
Moneymaking Opportunities .......... 
Motion Picture & Color Slides . 
Motorcycles, Bicycles & Supplies 
Musical Instruments 
Of Interest to Women ............55.5 
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Phonograph Records, Tapes .......... 
Photo Finishing, Photocopies, etc. 
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Sporting Goods, Guns. 
Fishing Tackle, etc. 


Stamp Collecting ...-........»»»^n»222 
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Tools & Machinery ............ Pa 
Treasure Finders & Geiger Counters . 
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Watches, Clocks—-Sales & Service ..... 
Welding, Soldering ................. 


Closing date for Oct, 
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Send copy and remittance O. K. Kelly, Classified Adv. Mgr. 
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15. No cancellation after Aug. 10th. 


BUILD your own Minibike! No Welding 
Plans $1.50. Westate  Enter- 
prises. Dept. PS-8, Box 9216, San Jose, 
California 95117. 


CONVERT Bicycle To Motorbike! Plans 
— $2; Go-Cart Plans — $2: Snowmobile 
Plans — $5. Go-Byk Industries, Rothsay, 
Minn. 56579. 


4A—SNOWMOBILES 


SNOW MOBILES—Factory Direct Prices. 
Five latest 1969 models, 5— 
18 HP. Easy Terms. Driving trial. Money 
back guarantee. Free catalog. Luger, Dept. 
SA-68, 9200 Bloomington Freeway, Min- 
neapolis, Minnesota 55431. 


AVIATION 


NEW Captains Handbook. Explains Cap- 
tains Responsibilities in detail. $3.00. Lin- 
dale Corporation, Dept. A9, Box 22656, 
Fort Lauderdale, Florida 33315. 


FREE catalog 950 aviation space books. 
Aero Publishers, 329PS Aviation Road. 
Fallbrook, California 92028. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas, Information, $2.50. Build 
"Executive'" Helicopter. Drawings. Speci- 
fications. $2.00. Helicopter Development, 
Box PS147, Washington, N.J. 07882. 


PROPELLERS, Plans, Supplies, for Air- 
Corvair, 


Uu 


Worth, Texas 76105. 


HELICOPTER, One-Man, Portable. Kits, 
Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop, Box 1267. 
Redwood City, California 94064. 


BARTLETT Piping Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water, 
powered by ordinary lawn mower engine. 

asy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett. Box 3234-B, Scotts- 
dale, Ariz. 85257. 


ó ASTRONAUTICS 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines. 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 


ROCKET Manual! Build rockets capable 
of 15,000’ altitude! $2. Kenrus-g, 50 At- 
lantic, Metuchen, New Jersey 08840. 


ET Manual! Build rockets capable of 
15,000’ altitude! $2. Kenrus-g, 50 Atlantic. 
Metuchen, New Jersey 08840. 


|7 BOATS, INBOARD & 


OUTBOARD MOTORS 


NEW, used and rebuilt outboard motor 
parts. Write: Yates, P.O. Box 3374, Port 
Arthur, Texas 77640. 
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BOAT PLANS, FRAME KITS. 
BOAT KITS. World's largest Catalog 
Over 250 des Cruisers, Runabouts, 
SEK's, Hydr anes, Trimarans, Cata- 
marans, Deep Vee's, Honsohomta, Sailboats. 
Special Offer: Send $2.00 for large new 
B an/Boat Kit Catalog: Receive free our 
Plan Kit Builder's Guide. Clark Craft. 
16-5 Aqua Lane, Tonawanda, N. Y. 14150. 


PLANS, Full Size Patterns, Frame Kits 


with step-by-step instructions specially for 
amateurs. New ‘Glen L” Boats 8' to 36' 
Sail, Jets, Inboards, Outboards, Cruisers, 
Houseboats. Hot Boats, Catamarans, Hy- 
dros “plus” boat trailers and a camper. 
Send 50c for complete catalog. New "How 
To Build Boat Trailers'" Hook $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellflower, 
California 90706. 


NEW, used, rebullt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
Water, Mich. 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated *''Bulld a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—T!» to 38’. “How to 
build a Boat” booklet $2.50. Cleveland 
Boat Blueprint Co., Box 18250, Cleveland, 
Ohio 44118. 


PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to nrag Hydros—Midget to T 
Litre, 50c. Champion Boats, Box 9215B, 
Long Beach, Calif. 90810. 


ouseboats, Sail Boats. Big line 
accessories, motors, trailers. Easy terms. 
Free catalog. Luger, Dept. AC-68, 9200 
Bloomington Freeway, Bloomington, Min- 
nesota 55431. 


FREE catalogue—plans for canoes, ka- 
yaks, accessories. Clark, 115 McGavock 
Pike, Nashville, Tennessee 37214. 


NEW 1967 McCulloch and Other Out- 


eyelets 4H.P.-$114 ... 715-$222 . . . 18- 
$309 . . . 40 Electric $514 . . . 60 Electric 
$699 . . . All Sizes, Literature 50c. Electra 
Marine, 1427 Broadway, Brooklyn, New 


York 11221. 


FIBERGLASS, Resin. Brass, 
bronze screws. Prepaid, no tax. Boat plans 
Catalog 25c, Stiles, 11-5 Mantua Hts., New 
Jersey 08051. 


"FIBERGLASS cloth, matt, polyester 
and epoxy resins. Lowest prices. Seifert's, 
Box 1206-X, Green Bay, Wisconsin 54305."' 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Foul ment Division, 
Dept. NT, 3543 East l6th, Los Angeles, 
C ifornia 90023. 


LAMP Parts Wholesale. Catalogue 25c. 
Seco, 109 South 20th Street. Birmingham, 
Alabama 35233. 


10 WELDING, SOLDERING 


REPAIR worn shafts, information $1.00, 
Refundable when license issued. Watson, 
7T12 Hastings Ave., .. Salinas, Calif. 93901. 


WELDERS—110-220 150 Amperes $42.50. 


Foam, 


E: 


Morris. 1070 Inner, Schenectady, New 
York 12303, 
11 Reels RSE 


Merchandise, 704 (F) West Main Street, 
Jefferson City, Missouri 65101. 


REPAIR Manual, Automatic Washers, 
dryers, dishwashers, 20- different man- 
uals, $2.75 each PPD. Send make and 
Model number. Major A Dp. 13108 
Caine Ave., Cleveland, Ohio 44105. 


WATER!!! Drill Your Own Well for 2c 
per -€— New Invention! Free informa- 


1 2 HOME CRAFTSMAN 


FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas. Tandy 
Leather Co., Dept. E65, Fort Worth, Texas. 


CABINETMAKING Made easy and, 
"How To Make Formica Counter Tops," 
two excellent Guldes let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North, Hopkins. Minnesota 55343. 


SKIL-Crafts New 200-page '67-'68 Cata- 


log. Largest selection of Leathercraft, Art- 
ist. Hobby and Craft Supplies from one 
source. Send 50c (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-PS, Joplin, Missouri 64801. 


WOODWORKING Catalog and Manual 
29c. Plus free ''101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing. upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 2.000 workshop products. 
EOM ANDE. 2053-M Eastchester Road, 
Bronx, 10461. 

STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 868 Center 
Road, Hinckley, Ohio 44233. 


STAINED Glass Hobby Supplies. In- 
structions. Wittemore-Durgin, Box 2065, 
Hanover, Mass. 02339. 


ADOBE Brick — Instructions, Sample 
Soil, $1.00. Box 3367, North Las Vegas, 
Nevada 89030. "n 


WATERFALL Plans $4. 95. PUMPS, re- 
circulating, submersible, all sizes. Culver 
Craft, , Box 3€ 381P, Downey, Calif. 80241. 


ee re——— 


SQUAREKNOTTERS: Make | belts, hand- 
bags, lanyards, dog leashes, etc. ‘Special 


| offer! Beginner's book, esee and quality 


Herwig Co., Dept. 


cord samples 25c, P. 
Brooklyn, New 


"1-P1, 264 Clinton S. 
York 11201. 


13 TOOLS & MACHINERY 


PRECISION ¢ Granite Surface Plate. Guar- 
anteed Flatness -.00015." 6"x12"x2". $11.95. 
12"x18"x2". $29.95 Plus Postage. Precision 
Granite, 11550 Larch, Minneapolis, Minne- 
sota 55433. 


EEE E ENG GE MEN 


MICROMETERS — Indicators — Chucks 
— Rods. Direct Supply, 1424 Barclay, 
Springfleld, Ohio 455095. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St., Tampa. Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography, 835 Di- 
versey Parkway, Dept. 676-018, Chicago. 
Illinois 60614. 


19 MOTION PICTURE & 
COLOR SLIDES 


16MM CLASSICS. Catalog 25c. Manbeck 
Pictures, 3621-S Wakonda Drive, Des 
Moines, Iowa 50321. 


10,000 SLIDES individually listed. Send 
10c for Wolfe Worldwide Encyclopedia- 
catalog, illustrated, 99 countries, 50 states. 
Mone, Dept. 16-88, Los Angeles, Calif. 


|< 


8 mm MOVIES—2"x2" Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians, railroads, automo- 
biles, trolleys, Wars, travel, wild life, cir- 
cuses, many others! 16mm. films also. Hig 
catalog free! Blackhawk Films, 70 Eastin- 
Phelan Bldg.. Davenport, Iowa 52808. 


FREE Catalogues, 5.000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


16MM SOUND-Projectors, Films, New. 
Used for Sale. Free Catalog, National 
Cinema, 333 X. 57th St., New York City. 


FREE 64-Page Catalog. All your movie 
needs. 8mm-Super 8—16mm. B&W and 
color film. Cameras, supplies, accessories. 
Home processing equipment. Sound strip- 
ping. Superior, 442-448 N. Wells, Chicago, 
60610. 


UNUSUAL movie supplies. Free circular. 
Esoh. a Holly, Kansas City, Mo. 64112. 


FILM processing, duplicating, age! ing, 
nasan "Color, Black & White films, 
equipment at savings. Fast service. Home 
Movies, 614-616 Washington, Allentown, 
Penna. 18102. Dept. PS. 


| Electronics. Box 42P, 


lómm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


SPACE-Nature-Underwater slides. Cata- 
log. fmRE, Box 608, Dana Point, Cali- 
fornia 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome, 20 slides, $3.15: 
Exp. black & white 99c. We give you 
Sati faction stamps to redeem for gifts. 
atis 


eu 


burgh. Pa. 15218. 


POLAROID Camera Owners Make Extra 
Copies Instantly. Free Brochure. Rhedan 
Bridgeport, Con- 
necticut 06601. 


21 HOBBIES & 
COLLECTIONS 


HOBBYIST'S: Set of 3 Precision Min- 
lature Handtools,  Scriber, Triangular 
Scraper, Bent  Prober, $2.85  Postpaid. 
Minitool Products, 15076 Dickens Ave., 
San Jose, Calif. 95124. 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston, Massachusetts 02170. 


FREE German Regulation Medal; Send 
50c Postage, handling, get catalog: Iron 
Cross with ribbon $1.50. International. 
Box 302-5. Jamaica, N.Y. 1 


AQUARIUM HOBBYISTS: Send for free 
catalog of complete aquarium supplies. 
ie o i offer. Hobby Products, Dept, A-1, 

ox 62, Great Neck, N.Y. 11023. 


NAZI! Arm-Bands with collectors cata- 
log $1.00. W.W. #2-5, Box 2063, St. Louis, 
Mo. 63158. 


23 MINERALS & 


PRECIOUS STONES 


AUSTRALIAN opals. Specimen solids. 
standard wur doublets. For informa- 


. new catalog “just off the 
press — yours for the asking! Write 
Grieger's, Dept. C-14, 1633 E. Walnut, 
Pasadena, Calif. 91106. 


PS, Downers Grove, Illinois 60515. 
COLD! 10 Small Nuggets Panned from 


Oregon Streams, $1.00. Robert Brandt. 
Sweet Home, Oregon 97386, 


23A GEMSTONE & 
COSTUME JEWELRY 


GEMSTONE- COSTUME JEWELRY 


; st ads plus “How 
To' section. Easy to assemble. 
thing you need. Sy Schweitzer & Co., Inc., 
P.O. Box 71-Gedney Station, White Plains 
New York 10605. Dept. P. 


4 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of antique gun parts and sup- 
plies. All reproduction muzzle loading 

uns. Send $1.00 for large illustrated cata- 
bé No. 117-A Dixie Gun Works, Dept. 13. 
Union City. Tennessee 38261. 


25 FORMULAS, PLANS, ETC. 

ELECTROPLATING, Metalizing Book. 
Solution Formulas $2.50. Helm Publishing. 
7366 Brookdale Court, Dublin, Calif. 94566. 
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ANY Formula 8. 00. Catalog--Manufac. 
turing Treatise 10c. H. Belfort, 192 N. 


| Clark, Chicago 60601. 
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ADS pertaining to Fireworks, Detona- 
tors, etc may be run under this classifica- 
tion only if the following 1s submitted to 
us: State License to Purchase, Own, Pos- 
sess é& Tran-port Explosives; License 
Deal in or to Manufacture Explosives and 
an Explosive Magazine Certificate. Adver- 
tisers should mail copies of these docu- 
menta to: O K Kelly, Classified Adver- 
tising. 


ANNOUNCING Stellar pushing gravita- 
tion Conference August 15th. Carnahan 
Advertising details Science Digest. 


ROCKETS!! Flying models—200 feet al- 
titude with powerful motors. Tubes, Cones, 
Parachutes, Launchers, Igniters. Exciting 
new Catalog—roc ket data-—diagrams—25c. 
Fast Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
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SPIES etc., Catalog, 15c. Bylina. 5115 
So. Campbell, Chicago, Illinois 60632. 


UNDERWATER Fuse 3/32" dlameter. 
The very best. 25 feet $1.00—-125 feet $4.00 
Postpaid. Free Catalog, Zeller Company, 
Box 649, Hudson, Michigan 49247. 


SPARKLERS: Multi-Colored, easily 
made. Illustrated instruction booklet, 3c. 
Process, Box TF, Bellerose, N.Y., 11426. 


FIREWORKS: M-80's, Cherry Salutes, 
Silver Salutes, Aerial bombs, Firecrackers 
full selection—catalog 50c. Kens! Fire- 
works Co.. 18 Kopernik 5t.. Buffalo, New 
York 14209. 


ELASTIC Water Kit. Makes Tubeless Si- 
Water Recolls, Flows Backwards, 
$1.00. Spectroscope Kit, $1.00. Science Cat- 
alog With Free Circular Slide Hui, 50c. 
, A55, Wantagh, N. Y. 11793. 


300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 


LASER Pistol, How to build, $1.00. Fun- 
tastic price reductions on all science proj- 
ects ordered during July and August. 
Write for free special price list. Complete 
catalogue 35c. Roy Davis Laboratories, 
Dept. PS, Drawer 17067, Jacksonville, 
Florida 32216. 


ROCEET Fuel, Laboratory and Pyro- 
technical chemicals by the ounce, pound 
or ton. Casings, tubes, tools, fuses and 
equipment for all types of luboratory and 
experimental use. Don't buy unything un- 
til you've seen our new 1968-69 literuture. 
Send 25c for full information. Cuseco Inc., 
Box 77, Riverdale, New Jersey 07457. 


20 TEAR Gas Formulas (Catalog too!). 
$1. Kenrus-g, 50 Atlantic, Metuchen, New 
Jersey 08640. 


JUST Out! Interesting catalog of un- 
usual gadgets, projects. pluns, kits, 20c. 
Franks Scientific Co., P.O. Box 156, Mar- 
telle, Iowa 52305. 


LASER, complete plans. $1.10 includes 
postage. Tom Sage, 2875 Otsego, Pontiac. 
Mich. 48054, 


HIGH ALTITUDE underwater missile kit, 
$2.00. Isle, Box 173, Sylvania, Ohio 435060. 


100 ONE Minute Time Delay Fuses! $1. 
40-$2. Use with rockets, etc, Kenrus-g, 
50 Atlantic, Metuchen, N. J. 08840. 


THERMITE Experiments! Chemical 
price list included free! Over two dozen 
formulas! $1. Thermex-g, 50 Atlantic, 
Metuchen, T New Jersey 08840. 
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“PHASER PISTOL, " How To Bulld 
$1.00. “SAFE”. “LASER PISTOL.” 

SAFE". How to Bulld $1.00. Bring Sci- 
ence Fictiun to Life. Real Laser, Ruby 
Hod Course, 35 pages, pictures, $5.00. How 
To Win A Science Project $1.00, U.F.O. 
Science Course $4.95, Biomagnetics Pro- 
duce Moutations Life Extentions Course, 
50 pages, $5.00. Add 25c to ull $1.00 
Courses for postage and handling. 50c tu 
Real Courses first class mail. Catalog on 
Heal or Model Courses 35c. Roys Science 
Cu., Green Cove Springs, Fla. 32043. 
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CHEMICALS, Apperaetm, Microscopes, 
Mineralogy Sets, Telescopes. Catalog 35c. 
Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


BUILD Rockets? We do! They go five 
miles high! Plans $3.00. Saturn, 11 East 
15th, Holland, Mich. 49423. 


PERPETUAL Motion Journal 4/$2, In- 
formation free. 1616 Compton PS08, St. 
Louis 63104. 


ABSOLUTELY LAST CHANCE. THER- 
MITE Experiments! Chemical price list 
included iree! Over two dozen formulas! 
$1. Thermex-g, 50 Atlantic, Metuchen, 
New Jersey 08840. 


ABSOLUTELY LAST CHANCE. 20 
TEAR Gas Formulas (Catalog too!). $1.00. 
Kenrus-g, 50 Atlantic, Metuchen, New 
Jersey 08840. 


27 PLASTICS 


CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 
Clear, Colors. Embed real flowers, but- 
terflies. photos, coins. Also New molding 
formulas for perfect reproductions. Illus- 
trated booklet shows HOW. Send 25c. Dept. 
68-102J Castolite, Woodstock, Ill. 60098. 

 PLEXIGLAS — Any thickness — Clear 
~-Colors—Cut to size--Cleur Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


32 REAL ESTATE 


FREE... New tall-winter catalog! Over 
2.300 actual photos! Farms, ranches, town 
and country homes, businesses in 31 states 
Coast to coast! Specify type property and 
location preferred. Zip code, please. UNIT- 
ED FARM AGENCY, 612-PS West 47th 
St., Kansas City, Mo. 64112. 


40 TIMBERED Acres $1650.00 Total 
Price. Wash.-Idaho-Mont. $50.00 Down— 
$25.00 month, in Northern Idaho, North- 
eastern Washington. and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing timber. 
Access, title insurance with each tract. 
This is select land with natural beauty. 
recreational and investment values. We 
have tracts of many types and sizes from 
which to choose, including Waterfront 
property on Pend Orielle, Priest, Kettle 
und the St. Joe Rivers and in Pend Orielle 
Lake area. Your inspection welcomed. 
Write us for free list. maps and complete 
jutormation. Write to: Dept. WHC. Re- 
lorestatlion, Inc., P.O. Box 8146, Spokane, 
Washington 99203. 


FREE! Exciting 196 page Summer 
CATALOG! Thousands of properties de- 
scribed, pictured-—-Land, Farms, Homes, 
Businesses--Waterfront. Recreation. Re- 
tirement. Selected Best thruout the U.S. ! 
68 Years' service. over 500 Offices, 39 
states Coast to Coast, Mailed FREE from 
the World's Largest! STROUT REALTY. 
60-ZHB E. 42nd St, NY, NY: T-AB S, Dear- 
born, Chicago, Ill; 521 ZB E. Greer, Pasa- 
dena, California. 


CANADIAN Lunds, seized and sold for 
tuxes, Our 51st annual series of lists. 
describe many choice properties, situated 
irom coast to coast. acquired by us 
through Tax Sale. Priced us low as five 
dullurs per acre, guaranteed perfect title. 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, Where there is real sport; summer 
tuttage sites, heavily wooded  acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms. Write today 
tur tree booklet with full explanation. Tax 
Sule Service, Room 301-H, 85 Bloor St., 
Eust Toronto 5, Canada. 


CENTRAL Onturio—Choice 640 acre 
Sportsmen's puradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures, $2.00 Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE--Canadian Border — hundreds 
campsites, islands, farmlands, directly 
trom tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 304, 
110 Church Street, Toronto 1, Canada. 


CANADIAN Vacation Lands; Full price 
$385.00, 40 acres, $10 month, Suitable cot- 


tage sites, hunting, fishing, investment, 
Free information. Land Corporation 
2768-D Bathurst, Downsview, Ontario, 
Canada. 
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VACATION HOMES 


OWN a second home for your retreat. 
Designs from ''A'" frames to lodges now 
at low cost. Design catalog complete with 
floor plans, etc. Only $1.00. Mason's De- 
sign, Dept. Box 7524-PS, Detroit, Michi- 
gan 4 482095. 


^ GOVERNMENT Lands Low as $1.00 
Acre. Millions Acres! For "Exclusive | Copy- 
plus “Land Opportu- 
nity Digest" listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EH, 
Washington, D.C. 20003. 


THE Only "'No-Risk Land Purchase 
Plan" in America—10 vear money-back 
guarantee on any Vacation, Retirement or 
Investment homesite in Boiling Spring 
Lakes—the multi-million dollar, 14,000- 
acre development on the Carolina Coast. 
All facilities, electricity, roads, motel, golf 
course, country club, already in. Private 
ocean beach. 50 fresh water lakes, 14-acre 
homesites as low as $495; $5.00 down, $5.44 
monthly. Write for free literature. (Not 
offered to residents of California, Florida, 
New York.) Boiling Spring Lakes, South- 
port 2-Z, North Carolina 28461. 


FLORIDA Campsites-—deep in the heart 
of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing, hunting. 
Warranty Deed, pitch tent, park trailer, 
build lodge. Free maps and photos. Win- 
tree Vernor, DeLand, Florida. AD66LS149. 


WATER FRONTAGE 
CANADIAN fishing and hunting lands 
with substantial water frontage at low 
prices. Heavily wooded. Well situated. 
Great investment potential. Free booklet. 
Northern Corporation, 194 Wilson Ave., 

Suite 101, Toronto 1. 12, Canada, 


CANADA'S. Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 
tions. Suitable For Hunting. Fishing, 
Camps, Cottages, Farming, Timber, Min- 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Booklet. Canadian 
Estate Land, 194 Wilson Ave., Suite 101- 
SE. Toronto 12, Canada. 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


"LIVE-Catch Animal Traps. A size for 
every purpose. Also fish, sparrow, turtle. 
and other traps, Worlds' largest selection. 
Free catalog. Sensitronix. 2225-MC20 Lou 
Ellen, Houston, Texas 77018." 


FREE . , . Wholesale Catalog, Beads, 
Spinners, Lure Parts, Sinker Molds. Jigs. 
Reels, Finnysports (PE) Toledo, Ohio 
43614, 


"FREE Gun and Ammo Bargain Lists. 
Century Arms, St. Albans, Vermont 05478.'' 


OVER 5.000 Hard-To-Find Fishing Spe- 
tlulties and kits galore. Send for free 
170-page catalog. Netcraft Co., Dept. PS, 
Toledo, Ohio 43613. 


FREE ; Wholesale Catalog. Arrow 
Shafts, Broadheads, Fletchings. Fisharrow 
parts, Tools, Bows. Finnysports (23G), 
Toledo. Ohio 43614. 


FREE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R., 
Chappell, Nebraska 69129."' 


34 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
Bags. World's greatest selection, Free giant 
catalogue. Morsan. 810G, Route 17, Para- 
mus, New Jersey 07652. 


38 BIRDS & ANIMALS 


MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c fn American Angora 
Company, Malta 1, Montana 59538. 


—. WILDLIFE Pets—Mammals, Birds, Rep- 
tiles, Catalog 10c, Ray Singleton, Inter- 
bay Station, Tampa, Fla. 33611. 


EXOTIC pets: Monkeys, Reptiles, Dogs. 
List 25c. Pet Pourri, Richardson Road, 
Fitchburg, Mass. 01420. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. 


FREE Literature— We Teach You To 


Raise, Sell] Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


40 HUNTING & FISHING 
INFORMATION 


“FISH traps, collapsible. Pond-lake 
types. Animal, bird traps. Free catalog 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen, Houston. Texas T7018" 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


BINOCULAR, Riflescope Sale! Free color 
catalog. 100 Models $9.95—$250.00. Write: 
United. 9043 South Western BCAT-1316., 
Chicago 60620. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts, War 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co. Barrington, New 
Jersey, 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


WORLD famous 'Dynascope'' Telescope. 
Build your own reflector telescope; mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-21, Hartford, Conn. 06101. 


ASTRONOMICAL Books, Star—Atlases, 
Ee P Luft. Box 91, Bayside, 


43 GOVERNMENT SURPLUS 


JEEPS Typically From $53.90... Trucks 
From $78.40 . . . Airplanes, Typewriters, 
Boats, Clothing, Camping, Sporting, Pho- 
tographic, Electronics Equipment, Used. 
100,000 Bid Bargains Direct From Govern- 
ment Nationwide. Complete Sales Direc- 
tory and Surplus Catalog $1.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B, Holland, Michigan 49423. 


JEEP and Gov' t. Surplus buying Man- 
ual 50c. Surplus Bargain Catalogue 50c. 
Both $1. (Jeep illustrations included.) 
Surplus Bargains, Box 789PS, York, 
Penna. 17405, 


1968 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M. Chicago, Ill. 60613. 


JEEPS From--$52.50. Typewriters From 
—$4.15. Cars From-—$31.50. Walkie-Talk- 
ies, Motorcycles, Airplanes, Boats, Typi- 
eal “As Is” Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-531, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington, D.C. 20036. 


LATEST Government Surplus Burying 
Information (Guaranteed!) $1.00. French, 
42-A Roosevelt, Maynard, Mass. 01754. 


^ SURPLUS Buyers identification card is- 
sued by Department of Defense. Buy 
direct, details, NOn form $1.00. 
Surplus Clearing Depot, P. O. Box 1335, 
Boston, Mass. 02104. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. 
Revolutionary discovery, $2. LOHN A 
or refund. Gaucho, Box 9309-56, Chicago 


POWERFUL Muscles Fast! Free bro- 
chure! Universal Bodybuilding, Box 4327-B 
Northeastern, Dearborn, Michigan 48126. 
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FEAR No mu Master Authentic Chi- 
nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker In- 
cluding Giant Judo-EKarate Experts. Free 
Details By Air. Write: Asia's Greatest 
Master, Leongfu (B/31) 1198, Anderson, 
Ipoh, Malaysia. 


BAR-BELL Course, illustrated $1.00. 
Catalogue 10c. Good Barbell, B-254, Hen- 
dersonville, North Car. 28739. 


TREMENDOUS Muscularity! Incredibly 
fast, easy! $1, refundable. Isometriks, Box 
2012, Berkeley, California 94711. 


BEATS Kungfu! Fantastic fightine-pow- 


er! $1, refundable. Defensmaster, Box 

2012, Berkeley, California 94711. 

46 PROFITABLE 
OCCUPATIONS 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free catalog. 
Write: Anderson School, Dept. F-36C, 
Princeton, Illinois 61356. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
oed Doolin, 2016 Canton, Dallas, Texas 


FT. SMITH Auction School, Ft. Smith, 
Ark. 2 locations. Resident & home study. 
Veteran approved. 


FREE Book "990 Successful, Little- 
Known Businesses," Work home! Plym- 
outh-25H, Brooklyn, New York 11218. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Dr C-86-H2, 6216 N. Clark, Chicago. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Ga. 


47 BOOKS & MAGAZINES 


TRUTH! “Divine Plan." 25c. Schneider, 
21 Poplar, Lodi, N.J. 07644. 


NATIONAL Geographic Magazine, 1888- 
1967, any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 


BOOKS! Bargains! New! Thousands of 
Titles. Free CRIBIDEE. PARE TIAE Sales, 
Box 18B, Bronx, N.Y. 10461. 


^ "UNUSUAL" ! C 


Books! Catalogue Free! 
International (PS), Box T7988, Atlanta B, 
Georgia 30309. 
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GREAT BOOK SWAPPING SERVICE . 

SWAP your books, comics, 
small exchange. Tremendous selection, 
over 100.000. Send $1.00 (refundable) 
lists, details. Cantrell’s Book Swapping 
Center, 625F Lee, Atlanta, Georgia 30310. 


49 JOKES & NOVELTIES 


FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks, Scientific Gad- 
gets. Hobbies, Johnson-Smith, D-42, De- 
troit, Michigan 48224. 


FRIEND'S 1 Name or Yours on “Horse 
Thief Wanted'' Poster, 1854 Press. $1.00 
Columbia Gazette, Columbia, Calif. 95310. 
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42 PAGE illustrated joke-novelty cata- 
log 25c. Joke, Box 7212F, Chicago. 60680. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


CATALOG 10c (1.500, 399 tricks, jokes. 
novelties). Elbee, 7408-J, San Antonio, 
Texas 182071. 


WORLD'S finest professional magic 
Joker novelties. Giant illustrated catalog 
10c. Top Hat, Evanston, Illinois 60202, 


COMPLETELY illustrated 84 Page Cata- 
mr Manhattan Magic, Box 334-5. 


WORLD'S Greatest Professional Magic 
Tricks, Jokers! Giant Illustrated Catalog!! 
deluxe! 164 Pages Thick!! 10c. House of 
1000 Mysterles, Dept. PS8C, Ft. Lauder- 
dale, Florida 33308. 


ENTERTAIN with magic! For 93 years 


Texas 7 5221. 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 


| 13th St., Philadelphia, Pa. 19107. 


BE A Magician! Two booklets explaini 
sixty-eight tricks plus large professiona 
catalog. $1.00. Magic, Inc., 5080 Lincoln, 


Chicago, Illinois 60625. ` 
51 COINS & CURRENCY 
INDIANHEAD, V-Nickel and Morgan 


Dime $1. Nelson, 346-R, Rye, New York 
10580. 


BARGAINS—Brilliant Proof Sets: 1956- 


$15.95,  1957-$7.75, — 1958-$22.50, 1959- 
$10.50, 1960-$7.75. 1961, 1962, 1963 each 
$5.95,  1964-$12.50,  1968-$8.65. Bargain 


Lists 25c. Bebee's, Incorp., Omaha, Ne- 
braska 68111. 


— SILVER Coins Wanted! 1075 Plus Over 
Face! Fairway Company, Rye, New York 
10580. | 

BIG Price List U.S. Coins, Supplies 
free. Sundman, Littleton, N.H. 03561. 


TOUGH "S" Cents, 35 mixed only $1.00. 
Large listing included. BONANZA, Box 
4491G, San Jose, California 95126, 


22 "'S" LINCOLN Cents, including 
1955S, $1.60, 26, 1909-1939, $1.60. 10 “S” 
Jeffersons, $1.60. All different. All three 


$4.50. Wholesale Pricelists included. Har- 
ris, 4535G Stevenscreek, Santa Clara, Cal- 
ifornia 95050. 


CHINA DOLLAR (nickel silver) for 50th 
ear of Free China only 10c with big cata- 
og and approvals. Littleton Coin Co., 

Littleton KC2, N.H. 03561. 


TRUNKFULL 25,000  Indian-Lincoln 
cents from the 1920's and older, mixed 
‘grabbag’ style, 150-—$10. Sample bag of 
20-—-$2.00. Mrs. D. Fischer, Box 743, En- 


| cino, Calif. 91316. 


T COUNTRIES' Coins 25c, 7 Countries’ 
pue 25c. Jolie, Box 50D, Brooklyn, 
V. X. 11224 


U.S. LIST Plus 418 Cent 10c. Schultheis, 
Devonshire, | New Hyde Park, N. Y. 11040. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, 
Boston, Massachusetts 02108. 


SEVEN Different Liberty Nicke]s—4£2.00. 


Huber's, 200 Baker Bldg.. Minneapolis 
55402. 
LINCOLNS: 10 Different "S" Mints. 


Only 50c. Bedrin, 1100A Northeast 125th, 
North Miami, Florida 33161. 


10 MEXICAN coins $1.00. Mexico's com- 
memorative Olympic coin $2.99. Box 1563, 


| Eagle Pass, Texas 78852. 
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SCARCE Date Jefferson Nickels. All 
V.G. Satisfaction Guaranteed, 1942D- 
1949S-1950-50c Each. 1943D-1951S-1955- 


| Toc Each. 19395-$1.25; 1938D-$1.65; 19385- 


Dates 
612B 


$3.25; 1939D-$5.00; 1950D-$14.50. 
Not Listed 20c Each. Bryson Inc., 
White. Toledo. Ohio 43605. 


52 STAMP COLLECTING 
FREE!! Insect Triangles! Olympic Dia- 
monds! 25 others. Approvals. Lewis, Box 


531, Crisfield, Maryland 21817. 


—. FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis, Tenn. 38122. 


"EXTRAORDINARY' Set Free! Re- 
quest Approvals. Gorliz, Box  1915CS, 
Naples, Florida 33940. 


225 STAMPS For oniy 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries cataloging 
up to 25c each! Also Approvals. Mystic 
Stamp Company, Camden 55, N.Y. 13316. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Ofler—all for only 10c! H.E. Harris, Dept. 
GG-6, Boston, Mass. 02117. 


1500 FOREIGN $1.00, 5000 $3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th century, high values $3.00. 
50 USA revenues $1.00. No approvals. 
MM 5321 Fleming, Richmond, Cali- 
ornia. 


FREE! Triangles, Scout, 25 others. Ap- 
provals, Cambridge, Box 411, Cambridge. 
Ohio 43725. 


GIANT Stamp Collection including: As- 
tronauts, Satellites, Moonrockets, Boy 
Scout issue, complete U.N. Set, recent 
Olympic and Sport issues from many 
countries, etc., Plus Big Aaa Dictionary 
and Approvals. Everything, . Stampex, 
Box 47EP, White Plains, N. x! 
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ABSOLUTELY Free 25 Different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box T 
Brooklyn, New York 11223. 


NEW  Issues—Free Weekly illustrated 


list. Brooks, 2601-P Avenue "U", Brooklyn 
, New York. 


RES 


NUDES set ( 4)—Unusual Approvals 10c. 


Atlas, Plainfleld, Racine. Wisconsin. 


United States commemorative collection 
containing 33 different—-lOc. Approvals. 
White, 516-W Avenue L. Brooklyn 30, 
New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
29c. Approvals included. Willett Co., Box 
338-¥, Yorktown Heights. N.Y. 10598. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 


vens, Box 105B, Homecrest Sta., Brooklyn | 
29. N.Y. 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York 13316. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; Ic, 2c, 3c Famous Americans (21 
different), $1.00. Free list. Brooks, 2601 
Avenue "U," Brooklyn 29, N.Y. 


WOW! 110 All Different Germany 10e. 
Commemoratives. Airmails, High Valses, 
Big catalog. bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cance] ser- 
vice at any time, Jamestown ida Dept. 
A88PS. Jamestown. N.Y. 1470 


EXCEPTIONAL 125 et catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


FREE! Big Bargain Catalog—New Edi- 
tan listing thousands of bargains includ- 
g U.S. & B.N.A. stamps, packets, albums, 
M Bites and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E88PS, Jamestown, N.Y. 14701. 


RARE old U.S., 
Flags, Commemoratives with approvals. 
Gift to Buyers, 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights, 
New York 11372. 


TERRIFIC Stamp Bargain! Three Beau- 
tiful Triangle Sets Plus 105 Different in- 
cluding Colorful Asiatice Pictorals—10c. 
provals. Shaw, Drawer E-1, Montevallo, 
Alabama 35115. 


EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from—Israe], Egvpt. Jordan. Sy- 
ria, Iraq. etc. for only 10e to approval 
applicants, Clark attics, Dept. 58C, Mus- 
kegon. Michigan 49444. 


RARE Stamp Free. Also new packet 
Aden to Urandi, with Kennedy Triangles, 
Space, Sports, Ships, Dogs, Cats. Rep- 
tiles, plus others. All Free. Send 10c for 
mailing. Empire Stamp Co.. Toronto. Can. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC, Box 
6000-PS, San Francisco, California 94101. 


SAN MARINO 50 different $1.00! Ross, 
320 Rockland Road, Wavne, Penna. 19087. 


15 ISRAELI Stamps 15c. Approvals ac- 
company. Adults nly. Palm Springs 
ae Box 459, Palm Springs, California 


U.S. STAMPS On Approval. Many find 
our selections more appealing. We think 
you Will, too. Beginning or advanced adults 
only, please. Engle, Box 8S, Lowell Michi- 
gan 49331. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


500 DIFFERENT Stamps $1.00 with ap- 
provals, Smith, 508U Brooks, College Sta- 
tion, Texas 77840. 


p> 


Box 547K, North Miami. Fa. 33161. 


TWO Complete mint sets 5c. Approvals. 
Hamilton, 7150 Cyril, Chicago OC-8, Illi- 
nois 60649. 
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Famous Americans, 


| board $7.50. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps. selected approvals, 
nis Morrison, 1027 Maryland, Cape May, 


COLLECTION. 222 
provals. Stamp Farm 8527, 
consin 53952, 

100 OLD U.S. Stamps between 1861 and 
1935 Feit .00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


FREE Surprise collection sent with ap- 
dia Jay, 1784 Union, San Francisco, 


Different: 10c. Ap- 
Oxford, Wis- 


50 DIFFERENT Old U.S. Revenue 
Stamps 50e. Winchester Stamps, Box 1592, 
Mansfield. Ohio 44907. 


FREE—15 British Colonies. Request ap- 
provals. Wijim, Hooksett, N.H. 03106, 


30 MULTICOLORED Paintings—All Dif- 
ferent Giant Beauties—20c. Approvals. 
Canada. Stamps, Barrie, Ontario, 
anada 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


SS ZI LIGONNIGONNZI WXGNBGINZALEGU. es 


40,000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50c weekly. 
Ware, Monroe 70, Connecticut. 


FREE: United States St 


United States Stamp Price List. 
AN Box 323A, North Miami, Fla. 


2,000,000 STAMPS, 150 Countries, 2c 
Each. Belden, Box 175, Dearborn, Michi- 
gan 48121. 

—J FREE Space Collection with approvals. 
Tiget, Box 1496, Denver, Colorado 80201. 


“INVERTED Error" Da 
skjold, 5c with approvals, Belmont Stamp 
Washington, D.C, 20015, 


RUSSIAN space set 10c. Russian Ap- 


provals, | topicals. Snedco, Waldwick, N.J. 


i 


APPROVALS. Low prices, 


Sa P 


Eagle, 


U.S. 
2221 Romine Ave., Pittsburgh, Pa. 15226. 


WORLD'S largest stamp 25c, Iceland 
Ponies, complete 25c, 500 Worldwide 
$1.00, 100 Canada 50c, German Booklet 
(Cat. Value $3.30) 50c. All $2.00. Gift set, 
approvals included. Daufeldt-PS, Atalissa, 
Iowa 52720. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES. Radio & TV! Free List. 
Cornell 4217-S University, San Diego 5, 
California. 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant, Mass. 01908. 


TRANSISTORIZED converter kit: Re- 
ceive police, Fire: 30-50 or 100-200 MC. 
With perforated board $5.00; With etched 
Instructions included. Crystal 
controlled, Crystal $2.50. Meshna, North 
Penni. Mass. 01864. 


KITS. Metal Detector $5.95, Audio Tele- 
scope $5.95. Lectronixs, Box 42, Madison 
Heights, Mich. 48071. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits—endless tapes. 
timers, complete outfits. Catalog free. 
SLRA, Box 24-58, Olympia, Washington. 


HOBBYISTS, Experimenters. 
Scientists, Students . . . Construction 
P. All complete including drawings, 
parts lists, prices, parts 
Laser— Build your own co- 


schematics, 


pulse mode, 
$6. . Diode Laser—invisib 
ICM can be continuously modulated— 


battery re 00 Or send 25c coin or 
stamps for complete catalog . Technical 
Writers Group. Box 5994. State College 
Station, Raleigh, N.C. 27607. 


Hammar- 


| price.Freeport Music. Dept. C, 


Hi-Fi components. 
ment. tapes. Unusual 
Catalog. Dressner, 1523A 
New Hyde Park 1, New 


TAPE  recorders, 
Sleep bearing Equi 
values. 

Jericho E. 
York. 


PROXIMITY Switch. Detects Nearness 
of Human Body! Free information. Clare- 
mont Products, 860 Reed, Claremont, Cali- 
fornia , 91711. 


"ROOM bug, $25.00, Matchbook tele- 
phone bug, $25.00, kit. $12.00, plans $2.00 
Free Catalog. IC-Tron, P.O. Box 6388, 
Beaumont, Texas 77705."' 


TAPE recorder sale. Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics, 1028-G Commonwealth 
Avenue, Boston. Mass. 02215. 


HOME Electronics Course only $26.95. 
Free literature. Edu-Kits, Department 
693A Hewlett, New York 11557. 


we < 


"A GUIDE to Over 500 Electronic Con- 
struction Projects," Over 4 years in the 
making! Treasure  Finders, Electronic 
Bugs. Transistor/CD Auto  Ignitions, 
Burglar Alarms, Ham. CB Projects, Hi-Fi 
Stereo, Psychedelics (Color Displays. 
Strobe), Construction Hints, Science Fair 
Projects, Over 160 Electronic Test Equip- 
ment Projects . . . Beginners and Ad- 
vanced Hobbyists . . $3.95. Bel Enter- 
prises, P.O Box 381- ‘PS, Bellflower, Cali- 
fornia 90706. 


^ LOUDSPEAKERS, Enclosures. Kits. s. Lit- 
erature. Factory Prices! Auratone 188. 
Chula Vista, Calif. 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 


2.500 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Rose's Records. 
300 Chelsea, Louisville, Kentucky 40207. 


STEREO TAPE CLUB. Average cost 
$3.78 (4 track), $4.20 (8 track). Car- 
tridges, cassettes, reels. No minimum pur- 
chases. Free brochure—catalog. Star Re- 
COEUR ERI, Box 1055, El Paso, Texas 


57 MUSICAL INSTRUMENTS 


EXCELSIOR Accordions and Amplifiers. 
Save 50¢;. Buy Direct. Factory Distributor. 
Terms. Trades. Free Catalog. Excelsior. 
3147 3147 North Luna, Chicago 60641. 


^ ACCORDIONS, Guitars, Band 
ments! Save to 50%. Famous makes. 
est terms. Trades. ‘accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart. 


5535-P Belmont, Chicago 60641. 


MAKE Guitars for pleasure or profit. 
Largest assortments woods and accessories. 
Easy to make—instructions available. Free 
catalog. International Violin Co., PS414 
E. Baltimore St. Baltimore, Md. 


REBUILD A Player Piano! Details from 
Vestal Press, Vestal 8, N. Y. 13850. 


GUITAR, Banjo Making, books, plans. 
wood, necks, tools. List 20c. Wildwood. 510 
East llth Street. New York, N. Y. 10009. 


BANJOS. All Kinds, Bought. Sold, Trad- 
ed. Richelieu, 215 S, Washington, Whea- 
ton, Illinois 60187. 


ELECTRIC Guitars, amplifiers, whole- 
sale, Free catalog. Carvin, PSM, Covina. 
California 951722. 


30^; DISCOUNTS on any Name Brand 
musical instruments, Write for our low 
127 Sun- 
rise Highway, Freeport, New York 11520. 


58 SONG WRITERS 


POEMS. Songs Wanted For New Hit 
Songs and Recordings by America's Most 
Popular Studio. Tin Pan Alley, 1650-PS 
Broadway, New York 10019. 


SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute. Box 532- 
PS, Nashville, Tennessee. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists. Write: Globe, 420 Broad. 
Nashville, Tenn. 37203. 


DEMO Records wanted for New Label. 
Enclose Postage. Olenik Records, Mount 
Morris, Mich. 48458. 


Instru- 
Easi- 


SONGWRITER’S Marketing Manual. 
Free details. Peerless Music Publications, 
Box 183-P, Bloomfield. Conn. 06002. 


60 BUSINESS 
OPPORTUNITIES 


HOW to start. operate mail order. Rush 
$9. Sidney Gross, Box 522P, Port Wash- 
ington, N.Y. 11050. 


MAKE Money Operating Home Mailorder 
Business. No Inventorv. Write Purple En- 


terprises, Box 16291BW, Jacksonville, Fla. 
32216, 
MAKE Extra Money—Show friends. 


—neighbors—tifts. Stationery. Tors. Jewel- 
ry, Greeting Cards. Experience unneces- 
sary. Salable Samples on approval. Free— 
Catalog. Personalized Christmas Card Al- 
bum. Gift Offer. Hedenkamp. 361 Broad- 
way. Dept. PS-42, New York 10013. 


OVER $16.50 an hour. Spare Time at 
home! Rubber Stamp industry needs 
small manufacturers. We 
equipment and know-how! 
Free! Write: Roberts, 1512 Jarvis, 
CR-3-HO, Chicago 60626. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment--no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write todas —We 1i 
send your sure-fire selling kit by return 
mail, Dept. PX868 Superior Match Co., 
7530 S. Greenwood, Chicago. Illinois 60619. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail." Dis- 
closes free advertising. profitable products. 
, 1554 Sepulveda, Dept. B698. Los 
Angeles 90025. 


FREE book ''Wholesaling For Profit" 
puts you in New ‘Home Business. Direct 
Mail--Drop Ship Program brings vou or- 
ders. SMC. 7630SSH. Gloria Avenue, Van 
Nuys, California 91406. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
: Closeouts. bankrupts. 


Colorado Hoe Colorado 80909. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill, Texas. 


musicians, salesmen, 
plan brings big profit orders. Materials. 
instruction -— everything supplied. Free 
Details, CCSC. 7630C5H, Gloria Ave., Van 
Nuys. California 91406. 


FREE Literature — Make Big Moner 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia. 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden, Phila., Pa, 19123. 


WORLD'S Biggest Wholesale Supply. | 


Buy from 10.001 U.S.A., European. Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


IMPORT-Export opportunity. profitable 
world-wide, mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tion, Experience unnecessary. Free details. 
Mellinger, Dept. B698, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie, 
Penna. 


PIANO Tuning learned quickly at home. 


iates, 
56-B, Holland, Michigan 49423. 


VENDING Machines—No Selling. O sm 
of Com Machines and 


$15.00 HOURLY Profit — Own Business 

th one serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately . . . before 
your territory is taken. Free booklet ex- 
plains everything. Send today. Then de- 
cide. Duraclean, C8-187 Duraclean Build- 
ing, Deerfield. TRAGIS: 


National Tax School, Monsey 1-T A, New 
York 10952. 
ADDRESSERS And Mailers needed. 


send Stamp for information. Lindbloom 
sales. 1508 Erie. Chicago 60622. 


UNLOCEK Your Future. Become profes- 


| sional Locksmith by spare time home- 


study. Make up to $6 per hour. All tools. 
equipment included. Facts free. Send 
name, Locksmithing Institute, Dept. 1311- 
088. Little Falls, New Jersey 07424. 


FREE "Franchise Profit Letter” tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
528. 333 N. Michigan, Chicago 60601. 


I MADE $17.000 ON ONE DEAL 
YOU Can Too! Complete Information. 
eee Box 6284-B, Marietta. Georgia 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 
prospects. Write now for complete. 
free kit. McGregor Magazine Agency. Dept. 
BB8, Mount Morris. Illinois 61054. 


FREE Book ‘990 Successful. Little- 
known Businesses." Work Home! Plym- 
outh-252H, Brooklyn. New York 11218. 


AMAZING Automatic  Fishook. 200"; 
Profits. Sample $1.00. Refundable. ; 
dU A 61-PS, Mastic Beach, New York 


Buy-repair-sell for even Digger profits. 
Kits. tools, included. Free Booklet. Up- 
holstery Institute. Dept. 5311-088, Little 


Falls. New Jersey 07424, 
“MAILORDER . Cash-In-Advance 
Business!'' Free Catalog. Methods. 


1937-FD, Lafavette Hill. Pa. 19444. 


. FREE Franchise: Everything you need 
for your own shoe business absolutely free. 
No experience. No investment. Immediate 
cash commissions. Earn 8 different ways 
with own franchise sales team. Make mon- 
ey With exclusive invention. America's 
fastest growing shoe company, Write: 
Ortho-Vent Shoe Co., 488 Brand Road. 
Salem, Virginia 24153. 


BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 664-P. 
Springfield. Missouri 65801. 


CON PUBLIC into believing you're a big 
company, Science of one-upmanship. $1. 
Guaranteed. Clipper Company, Box 326, 
Ft. Lauderdale, Florida 33302. 


Your Cost $2.00. Sample Postpaid 
$2.50. G. E. Warren Co.. 6922 E. Con- 
gress St., Detroit, Mich. 48207. 


YOU Can Make $20,000 Year! Insurance 


and Direct Mail. Brochure Free!! Promo- 
tion Insurance Co.. R7, Rome, Ga. 30163. 


LAND Owner wanted—for world's great- 
est proposition! Ornsteen, DuQuoin, Illi- 
nois 62832. 


$8000.00-$100.000.00 IN 8 Weeks! You 
can make years income 8 weeks. $10.00 for 


details. Yoder's, 3011 Garfield, Traverse 
City, Mich. 49684. 
EXCLUSIVE Distributor Franchise. 


bright. Dept. ‘aia Folin St.. Bronx, 
New York 1045' 

BUSINESSMEN! PROTECT YOUR 
BUSINESS, from dishonest employees, 


shoplifters! New scientific method reveals 
how. Free Details! Brooks, 320-A West 
34th, N. Y.C. 10001. 


CONCRETE Facts: Highly prantanie 
home business. Experience unnecessar 
Unlimited unique ras ^ LENS g easi 
made without moulds. foun- 
tains, wishing-wells, M neben. etc. ‘Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft, 602 Athens Street, Altadena, Cali- 
fornia 81001. 


HOME Electronics Course only $26.95. 
Free literature. Edu-Kits. Department 
694A Hewlett. New York 11557. 


SMALL Business Lenders—$500 & up. 
How-to-apply. Write: Counselor-3, Harlin- 
gen, Texas 78550. 


EXTRA Income! Sell Lifetime, Metal 
Social Security Plates. Big Profits! Free 
Sample. Pat Wright, Box 3053, Paterson, 
New Jersey 07509. 


HOW to start and operate a successful 
small business! Free Details. Brooks, 320-C 
West 34th, N.¥.C. 10001. 


DATACRAFT Husband-Wife home busi- 
ness. Supply reports & services to local 
businessmen. Under $65. puts you in digni- 
fied, profitable agency. Free information. 
Datacraft-71B, . Harlingen, Texas 78550. _ 


MAIL Order ( Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSA, Los Angeles, Cali- 
fornia 90054. 


MR. SHARP SHOP 


BRAND new Sharpening Franchise 
available. Michigan, Indiana. Illinois & 
Ohio. $15,500 «Hie $6.000 down. Box 5142, 


Lansing, Mich. 48905. Phone: 511-489-1471. 


“BECOME AN INVENTOR” 
TRADE Secrets exposed. Used by Inven- 
tors of Safety Pin, Hair Pin, Paper Clips. 
ete. Made Fortunes. Free: Addresses of 50 
leading manufacturers seeking inventions 
& ideas. Price $2.00. N. Y. Research Service, 
103 Park Avenue, ? New York, , N.Y. 10017. 10017. 


—ÓÀÀ M a a ee 


MAKE $46 From Square nee Plywood: 


FREE ere A “Porty | Ways To | Make 
Money At Home." Immediate earnings! 
Wyman, A-227, Congers, New York 10920. 


— mm u SEE NNNM S LRUM M Rn REED ELEME MED M 


BEFORE You Invest, Learn the Facts. 
Send $1.00 to Mallorder, 804 Crest, Hunts- 
ville, Ala. 35802. 


$1000.00 MONTHLY collecting delin- 
quent accounts by mail. Continental, Box 
2023-B, Des Moines, Iowa 50310. 


T 


START Making More money now with 
our top mail order products also better 
shine car polishes. Hand cleaner. Protec- 
tion Hand oon. Write: Norman Wiggs & 
Co., 1406 E. 52nd St., Los Angeles 90011. 


——— rr Mr a OE A -— 


$50.00 DAY, Manufacturing concrete 
posts, blocks, etc. Carlane, 1803 Fremont, 
Rapid ( City, , South Dakota 91101. 


DRAFTING SERVICE Business is 
BOOMING! DRAFTSMEN, Cash In! Free 
Details: Robert's Drafting. 1741 Circle 


Road, Baltimore, Maryland 21204. 
$70 WEEKLY—Home spare re time. Sim- 


plified mail keeping. Immediate in- 
come—-easy! Auditax, 34741D, Los An- 
geles 90034, 


$80 DAY! Selling books by mail. Com- 
plete setup. DonKar, 1914B La Cana, Ha- 
cilenda Heights, California 91745. 


SS ee 


BIGGEST Europe's + Japan's Whole- 


sale Catalogs! 750 Pages, $30.00. Samples, 


$2.00. Millionaire-P8, 57 
York 10023. 


GET DOLLARS IN YOUR MAIL—Ex- 
pert Tells How. Start Small at Home— 
Build—Grow. Rush Name for Eye-opening 
Informative Literature—Free! Write: 
Thrower Enterprises, 226 Linda, Haw- 
thorne, New York 10532. 


61 MONEYMAKING 
OPPORTUNITIES 


PANELISTS AT HOME WANTED 
BY NEW YOER RESEARCHER 
LEADING research firm seeking people 
to furnish honest opinions by mail from 
home. Pays cash for all opinions rendered. 
Clients' products supplied at no cost. For 
information write: Research, 669, Mine- 
ola, N.¥. 11501. Dept. CF-24. 


ACTIVATED, ACROBATIC MONKEY 
SELLS On Sight, Fun For Everyone. 


West 76, 


Sample $1.00. fund If Dissatisfied. 
Regina Sales Co., Box 331, Forest Hills, 
N.Y. 11375. 
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SELL Your Photos. Report tells How, 


Where, Color Slide Markets. Only $1.00 
Book #MO-54P. The Frontier House, 
Dept. 1-A, 329 W. 224th Street, Torrance, 


California 90502. California residents add 
555 Tax. 


DEPENDABLE Home Business. Start 
Spare Time. $1.000 spare time. Montreal 
Date Service, 3178 Tth Street. Chomedey. 
Que., Canada. 


“MAKE money raising Chinchillas. In- 
formation $5.95. Donald Merritt, Olive- 
bridge, New York 12461." 


INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing llc bring 

-58 profits immediately! Free informa- 
tion! Rush name on postcard to: Warner. 
IBLE EPIS, Dept. CL-3-HO,. Chicago, Ill. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today —We'll 
send your sure-fire selling kit bv reum 
mail. Dept. PA888. Superior Match 
1530 S. Greenwood. Chicago. Illinois 80819. 


MAKE $12.00 profit each dozen assem- 
bling Belts. Details: Send Stamp. Redi- 
kut's, Loganville 41. Wisconsin. 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
ernon. Ohio 43050. 


c 


Farm-11, Plains, Ga. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-5, Erie. Pa. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have you 
own business tied with successful National 


Companies. Send name, address to W. 
Wiewort 1085 Walmut, Des Plaines, Illi- 
nois 60016. 


HOMEWORK. mailing circulars, salary! 
Free details! Cam Company, Dept 155-EKR, 
Verona, N.J. 07044. 


WANT To Win A Contest? Write: 
Prizewinner, Box 11569. St. Petersburg, 
Florida 33733. 


OWN a franchised business! Learn who 
to contact. Over 750 franchising firms in 
1968 Franchise List. Send $1.00 today to 
National Franchise Reports. SP-528, 333 
North Michigan, Chicago 60801. 


$800.00 WEEKLY, my net profit, year. 
Magic Method Mail Sening. Free proof 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at home 
in spare time. Industry Approved course. 
Facts free. Send name, Typewriter Re- 
pair School. Dept 3311-088, Little Falls, 
New Jersey 07424. 


SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No experience needed. No age limit. Lowest 
prices for high quality makes selling easy. 

very Man a prospect. Big daily commis- 
sions, For Full Details. 
Shoe, 418 Carlisle. Hanover, Penna. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts. Barrett. Dept. 
C-86- H1, 6216 No. Clark, Chicago 60626. 


HOUSEHOLD and food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Man, woman. Full. part time. Mc- 
Ness, Freeport 27, Illinois 61032, 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


write Hanover 


Mailers, Pleasant Plain. Ohio 45162. 


DOLLARS Daily Writing Paragraphs. Be- 
ginners Delight. Think Creative! Booklet 
. Request FREE List. Diversified Ser- 
vice and Product Company, Box 1141, 15 
Bethany, Trenton, N.J. 08606. 
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WANTED! Addressers Commission 
Mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


leila: iam 


CASINO Blackjack system. Possible to 
win $50.00 hour. Mail $3.00 to Enterprise 
Sales Co.. 4051 N. E. 8th Ave., Oakland 
Park. Fla. 33308. _ " 


AMAZING Profits in a business of your 
own. Details free. Rainbow 
Products, 605-C Oak Street, Fort Atkin- 
son, Wisconsin 53538. 


ART TALENT? Make money right away. 
Course may not be necessary. Free bro- 
chure. Famous American Studios OM, 
Spring Park, Minnesota 55384. 


BECOME Notary Public! Free Particu- 
lars. Stationers Exchange, 405-5, Richardt, 
Evansville, Indiana 4T. 
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FREE. 206 Easy wavs to make money 
taking orders for exciting new products— 


spare time. Send name. age, for 5 months - 


free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-GM, Chicago. 


LEARN “the secrets of repairing Junk 
batteries. “Fabulous Profits" at hom 
Batteryman. Palm Desert, Calif. 92260. 


 HOMEWORKERS! 200 Companies—48 
page Directory, FREE details. Quest En- 
terprises, Box 6029, Dept. 28, San Jose, 


California 95150. - — 


$500-5800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 


equipment, breeders, instructions. Illinois 


Research Farms, 2711-N Justen. McHenry, 
Illinois 60050. 


SUCCESS, wealth, happiness — yours 
Now! Free Newsletter. Cybernetics, Box 
491A, Renton, Wash. 98055. 


BIG profits in mail order. Details free. 
Knowledge, 30K West Washington, Chi- 
cago 60602. 


62 EMPLOY MENT 


INFORMATION 


BACHELOR seeks same for caretaker of 
Lakefront Estate. Photo to: 35760 Jeffer- 
son, Mt. Clemens. Michigan 48043. 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $2,000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal] Em- 
ployment B-4, Woodbridge, Connecticut. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information $1.00. 
Austco, Box 3623-F, Long Beach, Cali- 
fornia 90803. 


FOREIGN Employment, Construction. 
other work projects. Good paying overseas 
jobs with extras, travel expenses. Write 
only: Foreign Service Bureau. Dept. PS, 
Bradenton Beach. Florida 33510. 


IMMEDIATE Openings 


for overseas 
work. Men and women needed worldwide 
in all trades. also student summer jobs. 
High pay. free travel. family housing. 
choice locations. Details free. Write World 
Jobs. Box 1026-P, Providence, R.I. 02901. 


HIGH Paving Overseas Jobs. Construc- 
tion, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109. Cortez. Florida 33522. 


JOBS Galore Australia! Government as- 
sisted transportation. Information and 
forms $1.00. Associated, Box 17C8, Lafay- 
ette, California 94549. 


THAILAND EMPLOYMENT GUIDE, 
Lists nearly 250 Companies, Agencies, Con- 
tractors, employing Americans and Euro- 
peans in Lapsus cum Send $2.00 postpaid: 
Guide-SI, . Box 1461, Union, New Jer- 
sey 07083. 


NEW YORK JOBS—Sunday Help Want- 
ed Section of leading New York Newspaper 
3 consecutive weeks $4.00. Sowade, 2200 
Central Road, Fort Lee, N.J. 07024. 


63 SPEC IAL SERVICES 


INFORMATION On Anythin 
Research Specialists, 83-45 
Elmhurst. N.Y. 11313. 


. Ferguson 
letor Ave., 


AUSTRALIA:  ERemallng, Souvenirs. 
Special assignments, Business representa- 
tion, Professional services. Box 38, North- 
bridge, N.S.W. Australia. 


Mailorder | 


&4 ENGINEERING & 


PROFESSIONAL SERVICES 


RESEARCH by a professional. Jeltema, 
Box 554, Inglewood, California 90307. 


66 AGENTS WANTED 


WILL You test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home, car. Send no money. Just your 
name. EKRISTEE. 117, Akron. Ohio 44308. 


BUSINESS Kit Free! Postcard puts vou 
in business! Complete line 275 shoe styles. 
jackets! New Discoveries pay Big Com- 
missions. No investment. Send for Free 
Kit. Mason. K-600, Chippewa Falls. Wis- 
consin 54729. 


MAEE Extra Money — Show friends, 
neighbors—Gifts, Stationery. Toys. Jewel- 
ry. Greeting Cards. Experience unneces- 
sary. Salable Samples on approval. Free— 
Catalog. Personalized Christmas Card Al- 
bum, Gift Offer. Hedenkamp, 361 Broad- 
way, Dept. P5-42. New York 10013. 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!sc; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
sociates, 2109-J Roosevelt Road, Chicago 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tie 
clasps, money clips, cuff links. lapels. iden- 
tification badges. individualized with cus- 
tomer’s name and emblems. Cap badges for 
trucking, bus, taxi. police, firemen. also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS. Providence. R.I. 


MAKE $50.00 daily selling air-operated 


vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker. 


| Houston, Texas T7006. 


LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial, 28 E. Juck- 
son, Suite 1204-X2. Chicago 60604. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing, Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


67 SALESMEN —DISTRIBUTORS 
WANTED 


BIG earnings selling Hertel Bibles. New 
3-dimension cover, finest reference edition 
sells fast. Demonstrator furnished. Big 
commissions. International Book, Dept. P. 
Box 118, Wichita, Kansas 67201. 

GET New shirt outfit free! $90 weekly 
on 5 average orders a day. Famous quality 
made-to-measure dress and sport shirts at 
$4.95 up, sell to all men. No experience 
needed. Full or part time. Write: Packard 
Shirt Co., Dept. 922, Terre Haute, Indi- 
ana 47808. 


LONG Needed Invention. Man to con- 
tact service stations. Huge profits. Full or 


part time. Write: Cyclo Mig., 3816 Dahlia. 


ept. 148, Denver, Colo. 


| FREE Selling Outfit, Office Supplies. 
Furniture & Equipment. Oseco, 15-PS 
North Jefferson, Chicago, Illinois 60606. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
specialty Salesman Magazine, Desk 6B, 
307 North Michigan, Chicago 60601. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. , Amazing comfort. Terrific men's, 
women’s line for dress, Work. play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson, Dept. 656, 
Minneapolis. Minnesota 55408. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail, handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. P-868, 7530 S. 
Greenwood. Chicago, IH, 60619. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-GS, Chicago. 


EARN Big Commission Ful or Part 
time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. Big 
Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you, Free gifts for customers. 
Build profitable repeat business. Start 
now. National Press, Dept. 807, North Chi- 
cago, Ill. 60064. — 

"SELL Advertising Ball Pens—Special- 
ties—Calendars. Kit $1.00. Refunded First 
Order. Or Free Details. Fleming, 6535-P5 
Cottage Grove, Chicago 60637.” 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City, Mo. 64106. 


NEW Car Thief Signal. Lightning Seller. 
Samples for trial. Northwest Electric, Ave.. 
491 Mitchell. South Dakota 57301. 


68 REMAILING SERVICE 


CHICAGO  Remails 25c. Confidential. 
Modern Services, Box 27056-PS. Chicago. 
Illinois 60627. 


MIAMI remails 25c. Monthly rates. PS 
Marie. Eox 1266, Coral Gables, Florida 


BEAUTIFUL British Columbia Remalls 


25c, Monthly rates. Henly, Box 5022-B. 
Victoria, B.C., Canada. : 
RECEIVING-Forwarding. $3 monthly. 


Hedgpeth, 406-PS, South Second. Alham- 
bra, Calif. 91802. 


CANADA Remails. 25c. Confidential, Dif- 


ferent. Sourdough Slim. Doyle, Horsefly. 
British Columbia. 
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SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil Ecuador. 


ATLANTA remails 25c. Monthly $3.00. 
Daytona (PS868), Box 8087, Atlanta, Geor- 
gia 30306. 


REMAILS 25c. Monthly $3. 00. Free de- 
tails. Nationwide Research. 4808 W. Wash- 
ington Bivd.. Los Angeles, Calif. 50016. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish. advertise. promote. distribute. 
Many successes. Free booklet PS. Vantage. 


120 West 31, New York. 
72 EDUCATION & 
. INSTRUCTION 


WATCH Repairing. Swiss and Ameri- 
can watches. Develop skill step by step in 
spare time at home. Diploma awarded. 
Free sample lesson. Chicago penal, Dept. 
WH. Fox River Grove. Ill. 60021 

LEARN HOW TO RELAX AND SLEEP 

ANYWHERE under any conditions. Dr. 
David Tracy's book. “How to Sleep With- 
out Pills" only $1.00. L. W. Clarkson. 
Dept. PS. 6311 Yucca Street, Hollywood. 
Calif. 90028. 


"COMPUTER programming training at 
home. Special introductory course for only 
$10.00. Computer Programming Institute. 
Box 65712. Los Angeles, California 90065.'' 


“USED Writing Courses. Information 
25c. Keenan. 16B Fairview. Saranac Lake. 
New York 12983."’ 


B. SC. ENGINEERING MANAGEMENT 
—Correspondence Course Prospects $51. 
Canadian Institute of Science & Technol- 


ogy. 263 B Adelaide St. W.. Toronto. 
MISSOURI Auction School GI Ap- 
proved. Free catalog. 1330-05 Linwood. 


Kansas City. Mo. 64109. 


EARN Your Degree In Electronics En- 
gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. Cook's Institute 
Of Electronics Engineering. P. O. Box 
IMP. Houston, Texas 11036; (Established 


FCC First Class License in six weeks— 
nation's highest success rate— approved 
for Veterans Training. Write Elkins Insti- 
tute. 2603A Inwood Road, Dallas. Tex 
15235. 


| penmanship quickiy. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' Svstem. Ellis, Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with home 
study course. Diploma granted. American 
Tun School, Gilroy, Calif. 95020. 


DEVELOP Mind Power, personality, 
memory while asleep! Free details, SLRA. 
Box 24-SF, Olympia, Washington. 


LEARN  Auctioneering, Free Catalog. 
Reisch Auction College, Mason City 3, Ia. 


OPERATE Collection Agency  ''Little 
Gold Mine!" Franklin Credit, Roanoke. 
Virginia 24004. 


LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute Applied Science, 1920 Sunnyside. 
Dept. 338, Chicago, Illinois 60640. 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course— instructions. 
texts, tools and practice equipment. Free 
information, Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with 71-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School. 
Dept. XC46, Drexel at 58th, Chicago, Illi- 
nois 60637. 


BE A Real Estate Broker. Insure securi- 
tv for yourself and your family. Study at 
home. Prepare ior state examination. Write 
for Free Book today. Weaver School of 
Real Estate, 3519-R Broadway, Kansas 
City, Mo. 64111, 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School. Dept. FC-a8. 
1920 Sunnyside. Chicago, Illinois 60640. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 
Mountain. Pisgah. Alabama 35765. 


SECOND Chance For High School Drop- 
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes. GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs. aptitude test. Write: Acad- 
emy for Home Study. 425 S. Dearborn. 
Dept. 80-926, Chicago. Illinois 60805. 


SUPERIOR Auction School. Nation's 
Top Auctioneers. Own and Instruct. 120 
East Cerrogordo, Decatur. Illinois 62523. 


GET A British Diploma in Color, Phi- 
losophy. Biochemistry. Radionics, Home- 
opathy, 35 courses, Curricular free. Dept. 
PSM. Braintridge Forest School. “Lodge” 
Braintridge Forest,  Balcombe, Sussex. 
England. 


FREE Bible course. Exciting! CCS, 708 
South Bragg. Monroe. N. C. 28110. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sampie lesson, catalog reveals plan. 
Write IGAS, Inc.. 325 Jackson, Dept. 
2GS 1. Chicago 60608. 


NO Exceptions, Come, Praying. Laying 
Hands, Immersion. Christian Tracis, 308 
Sycamore. Newport News, Virginia 23607. 


USED Courses! Books! List 102. Smiths’. 
124 Marlborough. Salem, Mass. 01970. — 


PENMANSHIP Corrector. Improve poor 
Details free. Ozment. 
Box 665-35, St. Louis. Missouri 63188. 


LEARN CARTOONING and commercial 
art. Gain experience and income while 
vou learn. Free brochure. Famous Ameri- 
can Studios EI. Spring Park. Minn. 55384. 


Become TAX CONSULTANT--excellent 
part time income. Complete low cost Home 
Study enables you to be fully qualified by 
December. American Tax. Box 8941, Los 
Angeles 90008. 


RADIO and Telev ision Repair Course. 
Basic Equipment and Instruction Neces- 
sary to Start a Profitable Business Fur- 
nished. Write: Hoosier Technical Institute. 
Box 88401, Indianapolis. Indiana 46208. _ 


MINISTERIAL Extension Courses. Send 
For Entrance Examination. Soms. 887 West 
Spruce AVe., Ravenna. Ohio 44266. 


DO You have the sperial abilities re- 
quired to tell machines how to think? 
New C.P.T. Programming Aptitude "Test 
rates vour success in computer fleld. Sci- 
entifically accurate. $1.00. Computer Pro- 
fessional Training. 2551 Polk. San Francis- 
co, Calif. 94109. 
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| cal Pencils. 


CARTOONING, 


SIGN PAINTING 
SIGN Painting — Instructions, Brushes, 


Equipment. Free Catalogue. Kaufmann 
Signs. Centertown, Missouri 65023. 


23 LESSON Compact Cartoon Course 
And Cartoonist' Magazine $2.00! Tooners, 
Box 30367. Lincoln. Nebraska 68510. 

SELL cartoons. illustrations from your 


home. Hunter, 1954 Parkhill Dr., Dayton, 
Ohio 45406. 


74 ART INSTRUCTION 
ART TALENT? Make money right away. 


73 


New procedures, Free brochure. Famous 
amer can Studios, Spring Park, Minneso- 
a à 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City. California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago. Illinois 60639. 


DETECTIVE Course. Free Information. 
Criminology Institute. Box 202, Geronimo, 
Oklahoma 73543. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
tails. World Finance Company, Dept. LW- 
Oos, 620 Symes Bldg.. Denver, Colorado 
80202. 


BORROW $100 to $1000 by Mail. Quick, 
Easy. Private. No Co-Signers. Repay i 
36 small monthly payments. For the 
amount you want write today to Dial Fi- 
nance Có. 410 Kilpatrick Bldg., Dept. H- 
215. Omaha. Nebraska 68102. 


BORROW 51.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-N, 200 Keeline Building, Omaha, 
Nebraska 68102 


79 BUY IT WHOLESALE 


A-YEAR-Supply: 100 Swedish steel 
stainless double-edge shaving blades (im- 
ported). $7.95. The Teals Co., Box 14343, 
St. Louis. Mo. 63178. 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment. Televisions. Cameras. 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1.000.00 on New Automobiles. 
All Makes, Free Details. Write Today; 
Worldwide Bargainhunters, Box  730-B, 
Holland. Michigan. 


500.000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts. Surplus. Imports. Dropship 
merchandise. Save $1.400, new automo- 
biles. Free details. International Buvers, 
Box 4633-PS, Colorado Springs. Colorado 
80909. 

800.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York. N.Y. 1001. 

ELECTRIC Guitars, amplifiers. whole- 
sale. Free Catalog. Carvin. PSW, Covina, 
Califor nia 31722. 


DRAFTING Equipment. 0.5MM Mechani- 
Free Catalog. Amtech, Inc., 
N.J. 08080. 


Box 1225. Mt. Holly, 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


STOP SE ng without gadgets. 
Guaranteed — $2.25. i er 3317 
Krafte. Charleston Hgts.. S.C. 


83 RUBBER STAMPS 
OFFICE SUPPLIES 


INTRODUCTORY —Three Line Stamp. 
$1.00. Gary Rubber Stamps, 3120 W. 45th 
Ave.. Gary, Indiana 46408. 
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ADDRESS Stamp $1.50; Signature $2.80. 
Catalog. Carrols. McLoud. Okla. 74851. 
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ADDRESS Stamp $1.00. Free Literature. 
Simmons, 918-PS Minnesota, Knoxville, 
Tenn. 37921. 


QUALITY Rubber Stamps. Free Bro- 
chure. Nolan's, 1293A Trapelo, Waltham, 
Massachusetts 02154. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


OFFSET Printing. 8!;x11, $8.50. Mail 
Order Printing Co.. Co., Fall River, Wis. 53932. 


1,000 GUMMED Address Labels 
$1.00. Walt's, Box 966, South Bend, Indi- 
ana 46024. 00 


RAISED Letters— Business Cards, Sta- 
tlonery, etc. Samples. Bargain Erice list | 
er r Pioneer, PS-8, Island Park, N. 


ATTRACTIVE Business Cards. 
Free. Goodall Printing, 68-A Joost, San 
Francisco, Calif. 94131. 


OFFSET PRESIDE Prompt service. 
Mimeo Press, 835 alls, Rocky Mount, 
N.C. 27801. 


DE LUXE Business Cards. Write for 
Samples. Scott Company, 603 Sixth, Lin- 
coln, Illinois 62656. 


500 GUMMED Address Labels 50c, 3 line 
Pocket Rubber Stamp 80c. Both $1.10. 
Charon, 1404 Comstock, Los Angeles, Cali- | 
fornia 90024. 


500 GUMMED Address Labels—50c. Bar- 


gain Catalog Included. Midwest Mail Sales, 
Box 44R2-DB, Shawano, Wisconsin 54166, 


AMAZING Business Printing values 
quotations. Poni Shop, Box 576P, Green- 
ville, R. I. 02828. 
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FREE Literature! 1000 Address Labels 

$1.00, 1.000 Business Cards $4.95. Printing, 

Rubber Stamps. Jordan's 552 West O'Con- 
nor, Lima, Ohio 45801. 

BIRTH, Marriage Certificates, Diplomas, 

j 3 Blank 


— UNIQUE, » Attractive Letterheads, 
Quantities. Samples. Edgewood Industries, 
Box 187, Kernersville, N.C, 27284. 


5 PRINTING & RUBBER 
STAMP OUTFITS 
WHOLESALE Rebuilt printing preten, 


Maurice Bower, Route 3, Floyd, 
ginia 24091. 


PRINTING Outfits, type, Eels imate Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Connecti- 
cut 06450. 


RUBBER Stamp presses, hydraulic oper- 
ated, electrically heated. Size 5" x 8" x 
12", 10" x 15". Starting outfits, supplies. 
Printing Presses. Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply prices. Custom Manufacturing, 406 
East Elm, Springfield 2. Missouri. 


PRINTING Presses, Type. Supplies, 
nid se Turnbaugh Service, Mechanics- 
urg, Pa. 


MAKE your own self-mouldin rubber 
stamps and printing cuts. Plexirubber, Ar- 


syle 2, Wi: , Wisconsin. 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 

free. Star Stamp Supply, 732 Federal 
Chicago. Ill. 60605. 


RUBBER Stamp Outfits, Supplies, Kie- 
wiet, a ey Road, Kalamazoo, Mich- 
an É 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry. Gold 
Teeth. Rings, Diamonds, Watches, Silver, 


with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 757, Chi- 
cago 60603. 


CASH Immediately For Old Gold, Jew- 
elry, Gold Teeth, Watches, Diamonds, Sil- 
verware, Platinum, Mercury, Spectacles. 
Free information. Rose Industries, 29-Y 
East Madison, Chicago 2. 
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89 WATCHES, CLOCKS —SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American, Box 7T7I-BV, Fox 
Hiver Grove, Illinois 60021. 


USED Wrist, Pocket Watches—$3.00 up. 
Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 


WATCHMAKERS' — Jewelers' Catalog. 
Surprise, $1.00. Watchmaking Course, 
Tools $35.00. Bengall’s, 17942 Ventura, 
Encino, California 91316. 


90 GIFTS 


ELEGANT four color TREASURE MAP. 
; Details 200 sunken ships. Send $2.00. 
| Smith. 529-B Chadwick, Goleta, Califor- 


. nia 93017. 


Inc. 
| Michigan 48061. 
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INVENTORS: Your ideas and inventions 


FOR THE HOME 
YOUR Zip Code Rubber Stamp, Free! 


Eugene Gibson, 1613 Adams, Toledo, Ohio 
43624. 
92 MODELS — SHIPS, 


PLANES, ROCKETS 


WARSHIP models. Over 250 miniature 
metal castings of World War II. present 
day U.S., foreign warships. Exceptionally 
detailed. Ideal for collections, wargames, 
displays. Send 25c for illustrated catalog. 
Alnavco. Dept. PS2, Box 3, Westfield, New 
Jersey 07091. 


 ROCKETS!! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 
— Cones —- Parachutes — Launchers. 
Giant Illustrated Catalog — rocket data 
-- diagrams -— 25c. Rush Delivery, Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 


SHIP Models, Kits, fittings, plans. books, 
tools, engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3°; tax. James 
Bliss & Co., Dept. PS, Eoute 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 

1002 Etowah Avenue, Royal Oak. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


SHIP models catalog 25c. Scientific, 
Inc., 100 Monroe, Newark, N.J. 07105. 


SHIP Model ‘Kits—Schooner America, 
Frigate Essex, etc. Fittings, Plans. Books. 
40 Page Catalog 40c. Model Shipways, 
Folio P, Bogota, New Jersey 07603. 


SAVINGS for model builders (up to 45 
off)—alrplanes, radio control, trains. cars, 
ships, plastics. Send 10c for Jumbo Bulle- 
tins. America's Hobby Center, 148C W. 
22nd, New York 10011. 


ROCKETS! Flying models, Engines, be- 
ginning through advanced. Catalog 25c. 
Rocket Development Corporation, Route 
3-S, Seymour, Indiana 47274. 

93 ELECTRIC TRAINS, 


RACEWAYS 
LIONEL Train Bargains Bulletin 10c. 


| Catalog 25c. Old Trains Bought, Sold, Re- 


paired. Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


FOR INVENTORS 


(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by protes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
ineering; United States Patent Office 
ormer Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free ''Inven- 
tion Record" and "Recommended Protec- 
tion Procedure." Airmalled! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 
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PATENT SEARCH SERVICE $15.00! 
For Lawyers, Nagy teem Inventors. ''Con- 
fidential report" including pes of re- 
lated Uni States patents ^"Certi- 
fied Airmail.” Free! Information. Write: 
Congress Patent Search Company, 911-A 
Warner Building. Washington, D.C. 20004. 


U.S. Patent Office Searches, 234 Broad- 
Way, Room 3615, New York. Free Inven- 
tion Certificates. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free ‘Protection 
Forms" and "Patent Information." Write 
American Patent Search Company, Dept. 
Se 14th St., N.W., Washington, D.C. 
0005. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions. Expert searches performed in the 
U.S. Patent Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection "''Inven- 
tion Certificates'' and further interesting. 
valuable Patent Information, George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building. New York. 


PATENT Application Financing, Free 
Patent Search Plan, Global Patent Divi- 
sion, 2420 T7th, Oakland, Calif. 94605. 


PATENT Searches, including copies of 
related U.S. Patents, $15.00. Inventors, at- 
torneys, manufacturers use our ‘‘World- 
wide” Airmail service! "Invention Record" 
"Information Every Inventor 
i send free! Hayward Company, 
1029F Vermont Ave.. Washington 5. D.C. 


INVENTORS needed immediately for 
manufacturers. For additional information 
write Kessler Corporation, C-78-FI, Fre- 
mont. Ohio. 


QUALITY PATENT SEARCHES $15.00! 
Preferred by Professional Inventors. Taw- 
vers, Manufacturers. “Confidential Re- 
port'" Including related United States 

atent copies ‘‘Airmailed Certified." Free 
nformation! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W., Washington, , D.C. 20005. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed, Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
T11-14tt 14th, N.W., Washington 5, D.C. 


IMMEDIATE cash, for Patent A pics: 
tions, free Patent Searches. Write for de- 
ae Universal Patents, 184-B, Marion, 

0. 


95  INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free, Institute of American 
Inventors, Dept. 30C, iind Street, N.W., 
Washington, D.C. 20004 


MANUFACTURERS NEED NEW ITEMS! 
B F. Goodrich, Black & Decker. South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate 
new products. Free details regarding de- 
velopment, sale. licensing of your patent- 
ed/unpatented invention, wrlte: Raymond 
Lee Organization, 230-W Park Avenue, 
New York City 10017. 


INVENTIONS  Promoted—For Cash— 
Rovalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G. Washington 
Bullding, District of Columbia, 5. 


INVENTIONS wanted, Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F T7th, Oak- 
land 5, Calif. 


INVENTORS—Do you want to sell or 
license your Invention on cash or royalty 
basis? Write: Kessler Corporation, C-78- 
IW, Fremont. Ohio. 


INVENTORS! Outright cash sale or 
rovalties for Your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
dc AST BRE: 18 Wall Street, New York, 

. 10005. 


— 


INVENTORS! Don’t sell your invention, 
parents or rs ag eet until you receive 
our offer. Eagle Development Company. 
Dept. S, 79 Wall Street, New York 5, N.Y. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker, 80 Wall St.. New York. 

INVENTORS! We will develop. sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free information write Dept. 
54. Wall Street Invention Brokerage, 79 
Wall Street, New York, N.Y. 10005. 


Value through Our Trading Center. Write: 
Williamsons, 9323 Spring Arbor Road. 
Jackson, Michigan 49201. 


99 FOR SALE MISC. 


SAF-T-ARM, Amazing ladder stabilizer. 
Information: Fracon Company, Inc., 690 
Wellesley St., Weston, Mass. 02183. 


SHEEPSKIN Rugs: All Colours. $16.00 
Postpaid. ''Gifts", CPO, Box 259, Auck- 
land, New Zealand. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold, 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062, 


101 EMBLEMS & BRASSARDS 


NAZI! Relics P flags with Illus- 
trated-List, $3.00. W. W. #2-S, Box 2063, 
St. Louis, Mo. 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


METAL Locators $27.50 Complete, Pow- 
erful, Rugged, Lightweight, Polished Alum- 
inum Construction, Transistorized, Speak- 
er. Professional, Impressive Gift. Satisfac- 
tion or money back. Roth, Box 2548PC, 
Hollywood, Cal. 90028. 


NEW Sensitive Treasure Metal Detec- 
tors. New low prices. Professional models 
from $29.95 to $129.50. Write for free cata- 
log today. Jetco Electronics, Box 132-Ps. 
Huntsville, Texas 11340. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 


tuning, automatic tuning. 
negligible ground pickup, 
Free catalog. Gardiner 

1, 4729 WN. th Ave.. 


push button 
loudspeaker, 
greatest range. 

Electronics, Dept. 
Phoenix, Ariz. 85013 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free booklet. Terms available. 
Delivery immediate. Detectron, Dept. PS- 
8, P.O. Box 243, San Gabriel, Cal. 91778. 


GOLDAK Treasure Locators—New For 
'é8! A Hobby You'll Enjoy For Fun and 
Profit. Find Coins, Gold, Silver, Goldak, 
Dept. PSC, 1101A Airway Glendale, Cali- 
fornia 91201. 


TREASURE, Gold, Silver Relics. New 
mation. PRIOR: 


TREASURE Hunters; Prospectors, 
"Ouality-Engineered Mineral-Metal De- 
tectors Available.’ Detect Gold, Silver, 
Coins, Jewelry. Fully Guaranteed. Terms 
From $69.50. Free Catalogue. White's Elec- 
tronics, Room 361, Sweet Home, Oregon 
971386. 


POWERFUL Metrotech Locators Detect 
Gold. Silver, Coins, Relics, Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D, Box 793, 
Menlo Park, California 94025. 


"TREASURES írom the past can be 
yours with a new Relco detector. Locates 
buried gold, silver, coins, historical relics. 
Invisible electronic beam penetrates earth 
to seek out treasures hidden from the 
eyes of man for centuries. More sensitivity, 
extra penetrating power. Weighs 3 pounds. 
Fully transistorized. Powered by inexpen- 
sive battery. Immediate delivery, Write for 
free catalog and “Treasure Hunter's Fact- 
Book™ written especially for beginners. 
Relco, Dept. C-41, Box 10839, Houston, 
Texas 77018. 


*THE Dowser* Will 
Simple. Accurate, Not Electrical, *46.00 
Airmailed. Leaflet Free. Dept. *D*, Lodge, 
BIAUECIGRS Forest, Balcombe, Sussex, En- 
gland. 


TREASURES. Buried Gold, Silver. 
Coins, Etc, Find It With A ''Treasurtect'' 
Locator. Use For Fun Or Profit From 
$16.50. Free Literature. Eastern Electron- 
ics. P.O. Box 1152. Wall. New Jersey 07719. 


[rn nno c ————LPL————€————— lal PLI 


URECON metal finder, 8" head, transis- 


Find Everything. 


torized, $37.50, delivered. URPA Corp.. 
6504 Beechwood. Sarasota, Fla. 33581.  .— 
"METAL  locators-Accessories. Write: 
Detectors, Inc., Box 101-B, Springfield. 
Va. 22150." 
103 OF INTEREST TO 
WOMEN 
MAKE Extra Money—Show friends, 


neighbors—Gifts, Stationery, Toys, Jewel- 
ry, Greeting Cards. Experience unneces- 
sary. Salable Samples on approval. Free-- 
Catalog. Personalized Christmas Card Al- 
bum, Gift Offer. Hedenkamp. 361 Broad- 
wav, Dept. PS-42, New York 10013. 


NEWSPAPER Clippings Urgently Need- 
ed. Highest prices paid. Send stamped, ad- 
dressed envelope, free details. Brewster. 
Box 1348-NCWEK, Clearwater, Fla. 33517. 


EARN Up To $2.00 Hour Lacing Baby 
Moks. Cuties, Warsaw 15, Indiana 46580. 


—————— ——— MÀ — a 


"PROPHET Elijah Coming Before 
Christ'" Wonderful Book Free. 58 Megiddo 
Mission. Rochester 19, New York. 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed Moneymaking Instructions, 
$1.00. Davy's Opportunities, Box 730-B, 
Holland, Michigan 49423. 


$15.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information. send 
stamped self-addressed envelope. Brewster, 
Box 1348- YT, Clearwater, Florida 33517. 


HOMEWOREERS! $2.00 Hour Possible 
Sewing Baby wear, Aprons. Kutiekay, P. O. 
Box 8194 PS, Fort Worth, T: Texas. 16107. 


Writing Short 


HOW to Make Money 


Paragraphs. Information Free. Barrett, 
Dept. C-86-H3, 6212 N. Clark, Chicago 
60626 


$500. MONTHLY possible — clipping 
News at home. No experience. Free In- 
formation—send stamp. American, Box 


11056, Kansas City, Kansas 66111. 


TYPING Pays! Unbelievable 20.00 thou- 
sand Addressing a da Lists. 
Typewriter, Longhand 
ings. Instructins $1.00. Florida Serviae. 
P.O. Box 1017D, Hialeah, Florida 33011. 

HOME Typing. Earn up to $100.00 PUR 
ly. Instructions, employers' list, $1.00 
Satisfaction or refund, Summithouse, Box 
1762PS, New York 10017. 


WANT to Make Money Selling Exciting 
New Products, Send name for free 5 Month 
Subscription, „Opportunity Magazine, Dept. 
18-GO, 850 N. Dearborn, Chicago. 


SAVE MONEY with fabulous cosmetic 
formulas, proven, $1.00.— Waverly Studios, 
Box 10, Postal Station “G”, Toronto B8, 
Ontario, Canada. 


105 MISCELLANEOUS 


WINEMAKING ... Grape, Elderberry, 
Dandelion, Frozen Juices, etc, Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log, $1.00, Continental, Box 11071-EH, In- 


| dianapolis, Indiana 46201. 
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BOOMERANGS, Laminated Birch. 
cially imported. $1.00 each 
Box 99, Ellington, Conn. 06029 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis. Minn. 55412. 


KILLS Mosquitoes. Crop Destroyers. 
Electronically. Free Information. US In- 
sect Control, Box S-374, Royal Oak, Michi- 
fan 48067. 


WINEMAKERS—Free Catalog and Rec- 
ipes. Kraus, Box 451-N, Nevada, Mo. 647732. 


MAGNETS. All Types. Specials—20 disc 
magnets, or 2 stick magnets, or 10 small 
bar magnets. or 8 assorted magnets, $1.00. 
Maryland Magnet Company. 5412-B Gist, 
Baltimore, Maryland 21215. 


“ADULT books, magazines. Free illus- 
trated catalogue  Clifton's, Box 1068-K, 
Saugus, Calif. 91350." 


HYDROMETERS for winemaking, Free 
recipe and price list. Specialtv Products, 
P.O. Box 382, Coos Bay. Oregon 97420. 


FREE Miami and Las Vegas vacations. 
No strings attached. Interstate, Box 244, 
Waukesha, Wisconsin 53188. 


LEARN WHAT REALLY I HAPPENED on 
Mariner IV's Journev to Mars. $3.00.— 
Waverly Studios, Box 10, Postal Station 
“G”, Toronto 8, Ontario, Canada. 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East. etc. 2000 open- 
ings all trades, Construction, Office, Engi- 
neering, Sales, etc. $400 to $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs, International Airport, Box 
536-P, Mlami, Florida 33148. 


IMMEDIATE Openings for overseas work. 
Men and Women needed worldwide in all 
trades, also student summer jobs, High 
pay, free travel, family housing. Choice 
locations. Details free. Write: World Jobs. 
Box 1026-P. Providence, R.I. 02901. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics, 11500-F, NW "th 
Ave., Miami, Florida 33168. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2. Ontario, Canada. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
tories, 533 Euclid-Arcade, Cleveland, Ohio 
44115. 


RAISE Money, consolidate bills. Free 
amazing details. Write: Interstate, 28 E 
Jackson, Suite 1204-PS, Chicago 60604. 


SURVEILLANCE Equipment, New High 
performance models. Free details: Security 
Electronics-PS, 15 East 43rd Street, New 
York City 10017. 


H-BOMB sign of His coming and end of 
age. Matt. 24:1-3, 14-22. Secrets, free. 
Era, Box 1221. Kingsport. Tenn. 37662. 


spe- 
Guaranteed 


IMPROVE your personality! Fascinating 


110 page book reveals the technique of 
using your subconscious mind to make a 
new perat for yourself. Be one of 
the lively ones. Start to live! Read how 
in book WBl113, $1.00. Almar House, 1263 
Topaz Avenue, San Jose, Calif. 95117. 


BIRTH Certificates. Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington, D.C. 20044. 


HOW TO RETIRE WITHOUT MONEY! 


Now! Any Age. Free Details. Brooks, 
320-B West Jj4th, N.Y.C. 10001. 


“NEW Hope For Your Hair." 190 P 
hair aids, pires do dermatologist's bald- 
ness treatment—s Collins, 60151-B, 
Oklahoma City 13106. 


IMPROVE LIFE, LIVING, Health, Safe- 
ty. 25 Priceless secrets, solves problems. 
Special, $2.00.— Waverly Studios, Box 10. 
Postal Station ''G'' Toronto 8, Ontario, 
Canada. 


WIN $3000 EVERY MONTH working 
contests and puzzles. Free detalls on mem- 
bership. International Contest Club, Box 


10153, Dept. PS-2, Kansas City, Mo. 64111. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 
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As a Broadcast Engineer, you earn 
a man's pay putting glamorous TV 
and radio entertainers on the air, 
covering sports and news events. 


As a 2-way Mobile Radio Expert, you work where 
the action is—with police, airlines, and other ra- top jobs waiting in the aerospace 
dio users. Many men, like CIE-graduate Ed Du- program, computer and automation 
laney (above), own a profitable service business. 


Are you ready for that 'big move up” 


Here's how you can 


Land an important job in 
the growing Electronics boom- 


T'S REALLY TOO 

BAD that more 
men don't know 
about the tremen- 
dous opportunities 
in Electronics to- 
day. All around me, I see men who 
are stuck in dull, dead-end jobs, 
wishing they had a chance to make 
that "big move up" in the world. 
And all the time, the opportunity 
they're dreaming of is staring them 
right in the face. 

I'm talking about the fantastic 
electronics boom that is already re- 
making our whole world, and yet 
has just begun. 

Industrial plants and offices are 
installing computers and electronic 
automation controls at staggering 
cost. To handle air passenger reser- 
vations alone, one airline has or- 
dered a $56-million system... 
another, a $25-million system. 

Over one million two-way radio 
transmitters are now operated by 
taxis, ships, trains, trucks, etc., with 
more on the way. 

TV dealers are selling 10 million 
new sets a year equipped to receive 
UHF as well as VHF channels— 
which means many new UHF sta- 


ENROLL UNDER NEW G.I. BILL. All CIE courses 
are available under the new G.I. Bill. 


on active duty since Jan, 31, 1955, or are in service 
now, check box on reply card for complete details. 
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If you served 


without a college education! 


By G. O. ALLEN, President, Cleveland Institute of Electronics 


tions will be started, with unlimited 
opportunities for Broadcast Engi- 
necrs. 

Everywhere you look, you see evi- 
dence of today's electronics boom. 
Microwave towers...radar...lasers... 
the aerospace program—the whole 
world is going clectronic! 


“Help Wanted"—at High Pay 
An army of trained men is needed 
to build, test and maintain all of to- 
day's electronic miracles. In “Help 
Wanted” ads all over the country, 
top companies are begging for Elec- 
tronics Technicians, Computer Spe- 
cialists and Field Engineers. The 
pay is good, the work exciting, the 
future secure. And breaking in can 
be easier than you might think, 

You don't need a college educa- 
tion, or even a high school diploma. 
What you do need is a solid under- 
standing of electronics fundamen- 
tals—but you don't have to go back 
to school to get it. We can teach 
you Electronics in your spare time, 
right in your own home. 

Our step-by-step lessons make 
learning Electronics easy, even for 
men who once had trouble study- 
ing. And if you have any questions, 


CIE 


As a Computer Specialist you'll find 
technology, and other high-pay areas. 


your CIE instructor answers them 
personally in writing. 

CIE can teach you Electronics so 
well that you can casily pass the 
government exam for your FCC 
(Federal Communications Commis- 
sion) License—widely respected and 
sometimes  legally-required proof 
that you are an electronics expert. 
Nine out of 10 CIE-prepared men 
who take the FCC exam pass—while 
2 out of 3 non-CIE men fail. 

This is why we can offer our fa- 
mous FCC License Warranty: if you 
don't pass the FCC exam upon com- 
pletion of an FCC course, your tui- 
tion will be refunded in full. 


Mail Card for 2 Free Books 
Right now, take that important first 
“step up” toward an important job 


in Electronics. Mail the bound-in 
card for CIE's two FREE books. 
If card has been removed, just send 
your name and address to: Cleve- 
land Institute of Electronics, 1776 
E. 17th St., 

Ohio 44114. 


Dept. PS-24, Cleveland, 


Matt Stuczynski, Senior 
Transmitter Operator, 
Radio Station WBOE: 
“Even though I had only 
six weeks of high school 
algebra, CIE's lessons 
SU made electronics theory 
md S anei easy. After complet- 
ing my course, I took and passed the 
FCC Exam. I now have a good job in 
studio operation and transmitting. Be- 
lieve me, CIE lives up to its promises." 


Glenn Horning, Local 
Equipment Supervisor, 
Western Reserve Tele- 
| phone Company: “I owe 
my FCC License to Cleve- 
land Institute. Their 

course really teaches you 
theory and fundamentals. We're instal- 
ling more sophisticated electronic gear 
all the time, and what I learned from 
CIE sure helps." 


Cleveland institute of Electronics 


1776 East 17th Street, Cleveland, Ohio 44114 


Accredited Member National Home Study Council 
A Leader in Electronics Training.. 


.Since 1934 


~ Moment of truth 


The sound of Full Time ate. Power to pass. Power to 
Firepower by AC. climb. 

AC Fire-Ring Spark Plugs _ Doesn'tthat sound like the 
get you off to a good start the kind of performance you 


moment you turn the key. Want from your car? 
The sound of your engine Next time you tune up, get 
roaring to life is the sound What you want. Get AC Fire- 


of Full Time Firepower in ing Spark Plugs. > 
action. ` 
It comes from AC’s exclu- 
sive hot-tip design. A tip that 
burns away fouling carbon «ww 3 
deposits. A tip that gives you P; WG 
the clean, husky spark you 2 NS - 
need for the bursts of power ^"^. AL 
you want. Power to acceler- E * 2 i 


GM AC Spark Plug 


easi Division 


wamortxEusct For Safety's Sake, Check your Lights— Replace with AC Guide Lamps. 
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Thats why | 

us lareyton smokers | 
would rather fight. 

than switch! | —— 


Activated 
charcoal filter. 100s or king size. 
7; ra 2 
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